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CLAIMS 



1. A process for altering the host range of/ 
Bacillus toxins which comprises recombining in jvttro 
the variable region of two or more Bacillus tgxin genes. 



2. A process, according to claim 1 , /wherein the 
Bacillus is a Bacillus thuringiensis . / 



3. A process, according to claim 2, wherein 
variable regions of Bacillus thuringiensis var. 
kurstaki HD-1 and Bacillus thuringiensis var. 
kurs taki HD-7 3 are recombined in vitro to give genes 
encoding chimeric toxins having altered host ranges. 



4. DNA , denote^ pEW3 , encoding a chimeric toxin 
having pes ticidali activity, as follows: 

..1st ark I HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCAljr \£pTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 
TTCCTTGTCG CTAACGCAATJTTCTTTTGAG TGAATTTGTT CCCGGTGCTG 
GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA BOO 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 
GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 
AATATAG6GA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 
TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600* 
GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 
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CCTAGGCAAG GATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-l) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 
GAAGACCTAT TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 
ACCTTTGAGG CAGAATATGA 
GCTGTTTACT TCTTCCAATC 
ATCATATTGA TCAAGTATCC 
TGTCTGGATG AAAAACAAGA 
ACTTAGTGAT GAGCGGAATT 
ATAGACAACT AGACCGTGGC 
GGAGGCGATG ACGTATTCAA 



CTTT 
ACCAG 
iATTTCA 
ATfcGGGTAAG 
uAATTGACG 



TGATGAGTGC TATCCAACGT 
TAAAAGCCTA TACCCGTTAT 
GACTTAGAAA TCTATTTAA 
TGTGCCAGGT ACGGGTTCC 
GAAAGTGTGG AGAGCCGAAfT 
GACTTAGATT GTTCGT6TAG 
TCATTTCTCC TTAGACATTJ3 
TAGGTGTATG GGTGATCTTf 
CTAGGGAATC TAGAt3TTTCl 

agctcgtgtg aaaagagcgg 
tggaatggga aacaaatatc 
gctttatttg taaactjctca 
tgccatgatt catgcggcag 
atctgcctga gctgt ctgt.g 
gaattagaag ggcgtatttt 
tgtcattaaa aatggt.gatt 
aagggcatgt a'gatgtagaa 
cttccggaat/gggaagcaga 
tcgtggctat atccttcgtg 
gttgcgtaac cattcatgag 
agcaactgcg tagaagagga 
tgatta/act GTAAATCAAG 
ATCGAGGATA TAACGAAGCT 
TATGa'aGAAA AATCGTATAC 
TAACAGAGGG TATAGGGATT 
AAG^ATTAGA ATACTTCCCA 
GAAACGGAAG GAACATTTAT 
GGAA (end HD-l ) 



TCGATTAAGC CATGTTTCAA TGTTTCGT 
TAAGTATAAT AAGAGCT (end hd-73 

CCAACGT TTTCTTGGCA GCATCG^AGT 
TCCTTCATCA CAAATTACAC AAAT 
GCTCTGGAAC TTCTGTCGTT AAA 
CTTCGAAGAA CTTCACCTGG CC 
TGCACCATTA TCACAAAGAT 
CAAATTTACA ATTCCATACA 
AATTTTTCAG CAACTATGAG/TAGTGGGAGT 
TAGGACTGTA GGTTTTACT/4 CTCCGTTTAA 
TATTTACGTT AAGTGCT^T GTCTTCAATT 
GATCGAATTG AATTTG/TCC GGCAGAAGTA 
TTTAGAAAGA GCAC^AAAGG CGGTGAATGA 
AAATCGGGTT AAAAACAGAT GTGACGGATT 
AATTTAGTTG AGTGTTTATC AGATGAATTT 
ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
TACTTCAAGA /TCCAAACTTC AGAGGGATCA 
TGGAGAGGA^/GTACGGATAT TACCATCCAA 
GAATT^C GTTACGCTAT TGGGTACCTT 



TTTATA7CA AAAAATAGAT GAGTCGAAAT 
CAATTAAGAG GGTATATCGA AGATAGTCAA 
tcisct;acaat GCAAAACATG AAACAGTAAA 
TOTGGCCGCT TTCAGCCCAA AGTCCAATCG 
CGATGCG^JBc CACACCTTGA ATGGAATCCT 
GGm^GG^GAA AAGTGTGCCC ATCATTCGCA 
ATGTAGGATG TACAGACTTA AATGAGGACC 
GATTAAGA CGCAAGATGG GCACGCAAGA 
AAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGAAAAAATG GAGAGACAAA CGTGAAAAAT 
GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
ATATGATCAA TTACAAGCGG ATACGAATAT 
ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATTCCGGGTG TCAATGCGGC TATTTTTGAA 
CACTGCATTC TCCCTATATG ATGCGAGAAA 
TTAATAATGG CTTATCCTGC TGGAACGTGA 
GAACAAAACA ACCAACGTTC GGTCCTTGTT 
AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 
TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
ATCGAGAACA ATACAGACGA ACTGAAGTTT 
AATCTATCCA AATAACACGG TAACGTGTAA 
AAGAATACGG AGGTGCGTAC ACTTCTCGTA 
CCTTCCGTAC CAGCTGATTA TGCGTCABTC 
AGATGGACGA AGAGAGAATC CTTGTGAATT 
ACACGCCACT ACCAGTTGGT TATGTGACAA 
GAAACCGATA AGGTATGGAT TGAGATTGGA 
CGTGGACAGC GTGGAATTAC TCCTTATGGA 



1700 
1900 
2000 
2100 
2200 
2300 
2400 

2500 
2600 
2700 
2800 
2700 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
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and equivalent nucleotide sequences coding for tox 
EW3 with the following amino acid sequence: 
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5 . DNA , denoted pEW4 , encoding a chimeric toxin 7 , 

having pesticidal activity, as follows: / 

(start HD-1) ATGG ATAACAATCC GAACATCAAT / 

GAATGCATTC CTTATAATTG TTTAAGTAAC CCTGAAGTAG AAGTATTAGG' 600 
TGGAGAAAGA ATAGAAACTG GTTACACCCC AATCGATATT TCCTTGTCJ3C 
TAACGCAATT TCTTTTGAGT GAATTTGTTC CCGGTGCTGG ATTT6TGTTA 700 
GGACTAGTTG ATATAATAT6 GGGAATTTTT 6GTCCCTCTC AATG6BACGC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA 6AAGAATTCG BOO 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAA TCJTTATCAA 
ATTTACGCAG AATCTTTTAG AGAGTGGGAA GCAGATCCTA CTAATCCAGC 900 
ATTAAGAGAA GAGATGCGTA TTCAATTCAA TGACATGAAC/AGTGCCCTTA 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATCAAG/ TCCTCTTTTA 1000 
TCAGTATATG TTCAAGCTGC AAATTTACAT TTATCAGJ/TT TGAGAGATGT 
TTCAGTGTTT GGACAAAGGT GGGGATTTGA TGCCGCBACT ATCAATA6TC 1100 
GTTATAATGA TTTAACTA6G CTTATTGGCA ACTATACAGA TTATGCTGTG 
CGCTGGTACA ATAGGGGATT AGAGCGTGTA TGGGGACCGG ATTCTA6AGA 1200 
TTGGGTAAGG TATAATCAAT TTAGAAGAGA GCTAACACTT ACTGTATTAG 
ATATCGTTGC TCTATTCTCA AATTATGjATA GJCGAAGGTA TCCAATTCGA 1300 
ACAGTTTCCC AATTAACAAG AGAAAOTAT/ACGAACCCAG TATTAGAAAA 
TTTTGATGGT AGTTTTCGTG GAATjeGCTCA GAGAATAGAA CAGAATATTA 1400 
GGCAACCACA TCTTATGGAT ATCOTTJAAJA/GTATAACCAT TTATACT6AT 
GTGCATAGAG GCTTTAATTA TTGeTtuAJaGG CATCAAATAA CAGCTTCTCC 1500 
TGTAGGGTTT TCAGGACCAG AATTCGCATT CCCTTTATTT GGGAATGCGG 
GGAATGCAGC TCCACCCGTA CTTg/cTCAT TAACTGGTTT GGGGATTTTT 1600 
AGAACATTAT CTTCACCTTT ATA'TAGAAGA ATTATACTTG GTTCAGGCCC 
AAATAATCAG GAACTGTTTG TCCJTGATGG AACGGAGTTT TCTTTTGCCT 1700 
CCCTAACGAC CAACTTGCCT 7CCACTATAT ATAGACAAAG GGGTACAGTC 
GATTCACTAG ATGTAATACC/ BCCACAGGAT AATAGTGTAC CACCTCGTGC 1800 
GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC CAA6CAGCTG 
GAGCAGTTTA CACCTTGAGA GCTCAACGT (stop HD-1) 

(start HD-73) CCT ATGTTCTCTT 

GGATACATCG TAGTGETGAA TTTAATAATA TAATTGCATC GGATAGTATT 1800 
ACTCAAATCC CTGCAGTGAA GGGAAACTTT CTTTTTAATG GTTCTGTAAT 
TTCAGGACCA GGA'TTTACTG GTGGGGACTT AGTTAGATTA AATAGTAGTG 1900 
GAAATAACAT TCAGAATAGA GGGTATATTG AAGTTCCAAT TCACTTCCCA 
TCGACATCTA GCAGATATCG AGTTCGT6TA CGGTATGCTT CTGTAACCCC 2000 
GATTCACCTC/AACGTTAATT 6GGGTAATTC ATCCATTTTT TCCAATACAG 
TACCAGCTAE AGCTACGTCA TTAGATAATC TACAATCAAG TGATTTTG6T 2100 
TATTTTGAAA GTGCCAATGC TTTTACATCT TCATTAGGTA ATATAGTAGG 
TGTTAGAAAT TTTAGTGGGA CTGCAGGAGT GATAATAGAC AGATTTGAAT 2200 
TTATTCCAGT TACTGCAACA CTCGAGGCTG AATATAATCT GGAAAGAGCG 
CAGAAGGCGG TGAATGCGCT GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 
AACAAATGTA ACGGATTATC ATATTGATCA AGT6TCCAAT TTAGTTACGT 
ATT/TATCGGA TGAATTTTGT CT6GATGAAA AGCGAGAATT GTCCGAGAAA 2400 
GTCAAACATG CGAAGCGACT CAGTGATGAA CGCAATTTAC TCCAAGATTC 
AAATTTCAAA GACATTAATA GGCAACCAGA ACGTGGGTGG GGCGGAAGTA 2500 
CAGGGATTAC CATCCAAGGA GGGGATGACG TATTTAAAGA AAATTACGTC 
ACACTATCAG GTACCTTTGA TGAGTGCTAT CCAACATATT TGTATCAAAA 2600 
AATCGATGAA TCAAAATTAA AAGCCTTTAC CCGTTATCAA TTAAGAGG6T 
ATATCGAAGA TAGTCAAGAC TTAGAAATCT ATTTAATTCG CTACAATGCA 2700 
AAACATGAAA CAGTAAATGT GCCAGGTAC6 GGTTCCTTAT GGCCGCTTTC 
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36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

52 
53 



AGCCCAAAGT 

ACCTTGAATG 

TGTGCCCATC 

AGACTTAAAT 

AAGATGGGCA 

TTAGTAGGAG 

AGACAAACGT 

CAAAAGAATC 

CAAGCGGATA 

TAGCATTCGA 

ATGCGGCTAT 

CTATATGATG 

ATCCTGCTGG 

AACGTTCGGT 

GTTCGTGTCT 

GGAGGGATAT 

CAGACGAACT 

AACACGGTAA 

TGCGTACACT 

CTGATTATGC 

GAGAATCCTT 

AGTTGGTTAT 

TATGGATTGA 

GAATTACTCC 



CCAATCGGAA AGTGTGGAGA GCCGAATCGA 
GAATCCTGAC TTAGATTGTT CGTGTAGGGA 
ATTCGCATCA TTTCTCCTTA GACATTGATG 
GAGGACCTAG GTGTATGGGT GATCTTTAAG 
CGCAAGACTA GGGAATCTAG AGTTTCTCGA 
AAGCGCTAGC TCGTGTGAAA AGAGCGGAGi 
GAAAAATTGG AATGGGAAAC AAATATCGTT 
TGTAGATGCT TTATTTGTAA ACTCTCAhTA 
CGAATATTGC CATGATTCAT GCGGDAGATA 
GAAGCTTATC TGCCTGAGCT GTC^GTGATT 
TTTTGAAGAA TTAGAAGGGC GJ^TTTTCAC 
CGAGAAATGT CATTAAAfittT /GGTGATTTTA 
AACGTGAAAG GGCATGTAGA TGTAGAAGAA 



CCTTGTTGTT CCGG£ 
GTCCGGGTCG TGGD] 
GGAGAAGGTT GCGTff 
GAAGTTTAGC AAC7TG 
CGTGTAATGA T/%Tf 



iG AAGCAGAAGT 
f^JTATC CTTCGTGTCA 
CAT TptfTGAGATC 

;gtamCagaggaaat 
ta aatcaagaag 
TCTCGTAATC/GAGGATATAA cgaagctcct 
GTCAGTCTAJ GAAGAAAAAT CGTATACAGA 
GTGAATTTAA CAGAGGGTAT AGGGATTACA 
GTGACAA^AG AATTAGAATA CTTCCCAGAA 
GATTGGAGAA ACGGAAGGAA CATTTATCGT 
TTATGGAGGA A (end HD-73) 



TGCGCGQEAC 
TGGAGAAAAG 
TAGGATGTAC 
AXTAAGACGC 
IAGAAACCA 
AAAAATGGAG 
TATAAAGAGG 
TGATCAATTA 
AACGTGTTCA 
CCGGGTGTCA 
TGCATTCTCC 
ATAATGGCTT 
CAAAACAACC 
GTCACAAGAA 
CAGCGTACAA 
GAGAACAATA 
CTATCCAAAT 
AATACGGAGG 
TCCGTACCAG 
TGGACGAAGA 
CGCCACTACC 
ACCGATAAGG 
GGACAGCGTG 



2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 



and equivalent nucleotide sequences coding for toxin 
EW4 with 7 the following amino acid sequence: 
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DNA, denoted pACB-1, encoding a chimeric toxin , 
having Desticidal activity, as follows: 
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(start HD-73) ATG GATAACAATOMOO 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAG7A 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 
GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTJZi:CTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AfGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA/ATGACATGAA 800 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGAT6 TTTCAGTGTT TGGACAAAGG TG6GGATTTG ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG GCTTA7TGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGAG ATTGGGTAAG GTATAATCAA TTXAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAhTTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGa/gGCTCGGCTC AGGGCATAGA 
AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATAGG GGTTATT^TT. ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTzTgEG^CCA GAATTCACTT TTCCGCTATA 1400 
TGGAACTATG GGAAATGCAG CTCQACAADA ACGTATTGTT GCTCAACTAG 
GTCAGGGCGT GTATAGAACA p ATCGTGJCA CTTTATATAG AAGACCTTTT 1500 
AATATAGGGA TAAATAATCA AC^CpTCT GTTCTTGACG GGACAGAATT 
TGCTTATGGA ACCTCCTCAA /a/OTSCCATC CGCTGTATAC AGAAAAAGCG 1600 
GAACGGTAGA TTCGCTGAAT [GAftATACCGC CACAGAATAA CAACGTGCCA 
CCTAGGCAAG MTTTAGTCA^TyGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 
AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

(start HD-U , ' CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

GCTGAATTTA ATAATAJAAT TCCTTCATCA CAAATTACAC AAATACCTTT 
AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 
GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 
AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
CTTTTCAAAJ GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 
GCTGT7/YACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCT GGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
/TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 
/ TAAAAGCCf A TACCCGTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
/ GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 

TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 
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TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAJSA 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCJ3CT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAA^AAT 
TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTG/AGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATAP?AATAT 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAf?AAGCTT 
ATCTGCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC Ta/tTTTGAA 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG a/gCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC /GGAACGTGA 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC/GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGXG TCTGTCCGGG 
TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 
AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAADACGG TAACGTGTAA 
TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGDTGATTA TGCGTCAGTC 
TATGAAGAAA AATCGTATAC fcGATGGACGA AGABAGAATC CTTGTGAATT 
TAACAGAGGG TATAGGGATT ACACGCCACT AEcAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA a'gGTATGGAT TGAGATTGGA 
GAAACGGAAG GAACATTTAT CGTGGA^GC/GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1) 



and equivalent nuclJot/ide sequences coding for toxin 
ACB-1 with the foll'feing amino acid sequence: 
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7. DNA, denoted 
having pesticidal ac] 



encoding a chimeric toxin, 
/ity, as follows: 



CGAACATCAA 
GAAGTATTAG 
TTCCTTGTCG 
GATTTGTGTT 
CAATGGGACG 
AGAAGAATTC 
ATCTTTATCA 

actaatccag 
cagtgccct 
ttcctctt 
ttgagagaYg 
tatcaa7agt 

ATTATGcTGT 
6ATTBTAGAG 
AACJGTATTA 
ATCCAATTCG 
GTATTAGAAA 
^GGAAGTATT 
rCTATACGGA 
ATGGCTTCTC 
TGGAACTATG 
GTCAGGGCGT 
AATATAGGGA 



fstar-1 
TGAATGCA" 
GTGGAGAAAG 
CTAACGCAAT 
AGGApTAGTT 
CATTTCTTGT 
GC/AGGAACC 
iTTTACGCA 

:attaagaga 
acaaccgcta 

ATCAGTATAT 
TTTCAGTGTT 
CGTTATAATG 
ACGCTGGTAC 
ATTGGGTAAG 
GATATCGTTG 
AACAGTTTCC 
ATTTTGATGG 
AGGAGTCCAC 
TGCTCATAAA 
CTGTAGGGTT 
GGAAATGCAG 
GTATAGAACA 
TAAATAATCA 



HD-73) 

CCTTATAATT 

AATAGAAACT 

TTCTTTTGAG 

GATATAATAT 

ACAAATTGAA 

AAGCCATTTC 

GAATCTTTTA 

AGAGATGCGT 

TTCCTCTTTT 

GTTCAAGCTG 

TGGACAAAGG 

ATTTAACTAG 

AATACGGGAT 

GTATAATCAA 

CTCTGTTCCC 

CAATTAACAA 

TAGTTTTCGA 

ATTTGATGGA 

GGGGAATATT 

TTCGGGGCCA 

CTCCACAACA 

TTATCGTCCA 

ACAACTATCT 



ATG 

GTTTAAGTAA 
GGTTACACCC 
TGAATTTGTT 
GGGGAATTTT 
CAGTTAATTA 
TAGATTAGAA 
GAGAGTGGGA 
ATTCAATTCA 
TGCAGTTCAA 
CAAATTTACA 
TGGGGATTTG 
GCTTATTGGC 
TAGAACGTGT 
TTTAGAAGAG 
GAATTATGAT 
GAGAAATTTA 
GGCTCGGCTC 
TATACTTAAC 
ATTGGTCAGG 
GAATTCACTT 
ACGTATTGTT 
CTTTATATAG 
GTTCTTGACG 



GATAACAATC 
CCCTGAAGTA 
CAATCGATAT 
CCCGGTGCTG 
TGGTCCCTCT 
ACCAAAGAAT 
GGACTAAGCA 
AGCAGATCCT 
ATGACATGAA 
AATTATCAAG 
TTTATCAGTT 
ATGCCGCGAC 
AACTATACAG 
ATGGGGACCG 
AATTAACACT 
AGTAGAAGAT 
TACAAACCCA 
AGGGCATAGA 
AGTATAACCA 
GCATCAAATA 
TTCCGCTATA 
GCTCAACTAG 
AAGACCTTTT 
GGACAGAATT 



400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 
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TGCTTATGGA ACCTCCTCAA 
GAACGGTAGA TTCGCTGGAT 
CCTAGGCAAG GATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-1) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 
GAAGACCTAT .TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 
ACCTTTGAGG CAGAATATGA 
GCTGTTTACT TCTTCCAATC 
ATCATATTGA TCAAGTATCC 
TGTCTGGATG AAAAACAAGA 
ACTTAGTGAT GAGCGGAATT 
ATAGACAACT AGACCGTGGC 
GGAGGCGATG ACGTATTCAA 
TGATGAGTGC TATCCAACGT 
TAAAAGCCTA TACCCGTTAT 
GACTTAGAAA TCTATTTAAT 
TGTGCCAGGT ACGGGTTCCT 
GAAAGTGTGG AGAGCCGAAT 
GACTTAGATT GTTCGTGTAG 
TCATTTCTCC TTAGACATTG 
TAGGTGTATG GGTGATCT/T 
CTAGGGAATC TAGAGTT/CT 
AGCTCGTGTG AAAAG/)GCGG 
TGGAATGGGA AACA^ATATC 
GCTTTATTTG TAAACTCTCA 
TGCCATGATT CATGCGGCAG 
ATCT6CCTGA G/TGTCTGT.G 
GAATTAGAAG GGCGTATTTT 
TGTCATTAAA/ AATGGTGATT 
AAGGGCATGT AGATGTAGAA 
CTTCCGG^T GGGAAGCAGA 
TCGTGGGTAT ATCCTTCGTG 
GTTGCGTAAC CATTCATGAG 
agcaa'ctgcg TAGAAGAGGA 
tga/tatact GTAAATCAAG 
ATEGAGGATA TAACGAAGCT 
TATGAAGAAA AATCGTATAC 
JAACAGAGGG TATAGGGATT 
'AAGAATTAGA ATACTTCCCA 
GAAACGGAAG GAACATTTAT 
GGAA (end HD-1) 



ATTTGCCATC CGCTGTATAC AGAAAAAGCG/ 1600. 
GAAATACCGC CACAGAATAA CAACGTGCDft 
TCGATTAAGC CATGTTTCAA TGTTTCGJTC 1700 
TAAGTATAAT AAGAGCT (end hd-73) 

CCAACGT TTTCTTGGCA GCATDGCAGT 1900 
TCCTTCATCA CAAATTACAC AAA7ACCTTT 
GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 
CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
TGCACCATTA TCACAA AG AT /ATCGGGTAAG 2100 
CAAATTTACA ATTCCATAC/5 TCAATTGACG 
AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
TATTTACGTT AAGTGQTCAT GTCTTCAATT 2300 
GATCGAATTG AATT7BTTCC GGCAGAAGTA 
TTTAGAAAGA GCA^AAAAGG CGGTGAATGA 2400 
AAATCGGGTT AAAAACAGAT GTGACGGATT 
AATTTAGTTG ^GTGTTTATC AGATGAATTT 2500 
ATTGTCCGAG /AAAGTCAAAC ATGCGAAGCG 
TACTTCAAGAf TCCAAACTTC AGAGGGATCA 2600 
TGGAgAGG/^A GTAC6GATAT TACCATCCAA 
AG^jAAn/AC GTTACGCTAT TGGGTACCTT 2700 
A7TTATATCA AAAAATAGAT GAGTCGAAAT 

AATpAAGAG GGTATAJEGA AGATAGTCAA 2800 
tfCGKOTACAAT GC£A#ACATG AAACAGTAAA 
'TAT^fiCCGp^rfCAGCCCAA AGTCCAATCG 2900 
ATjGCGCGC CACACCTTGA ATGGAATCCT 
GA7GGAGAA AAGTGTGCCC ATCATTCGCA 3000 
ATQTAGGATG TACAGACTTA AATGAGGACC 

ATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
ATAAACGTGT JCATAGCATT CGAGAAGCTT 
ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
CACTGCATTC TCCCTATATG ATGCGAGAAA 
TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
GAACAAAACA ACCAACGTTC GGTCCTTGTT 
AGTGTCACAA GAAGTTCGTG TCT6TCCGGG 3600 
TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AATCTATCCA AATAACACGG TAACGTGTAA 
AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 
ACACGCCACT ACCAGTTGGT TATGTGACAA 
GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
CGTGGACAGC GTGGAATTAC TCCTTATGGA 
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76 and equivalent nucleotide sequences coding for toxin 

77 SYW1 with the following amino acid sequence: / 



78 mdnnpninecipynclsnpevevlg js e r ie 

79 t g y t p ■ i d i s l s l t q f l l s e f v p g a g/f v l g l 

80 vd i i wg i fgpsqwdaflvq ieql i/n q r i e e 

81 farnqaisrleglbnlygiyaes/rewead 

82 ptnpalreemriqfndmnsaltt/aiplfav 

83 p n y q v p l l s v y v q a a n l h l s v l/r d v s. v f g q 

84 rug f .d aat insryndltrl i g^nytdyavrw 

85 yntglervwgpdsrdwvryng/frreltltv 

86 ld i valfpnyd5rryp i rt v/s qltreiytn 

87 pvlenfdgsfrgsaqgiegsirsphlmdil 

88 nsitiytdahkgeyywsgh/qiflaspvgfsg 

89 • pe f t f p l y g t m g n a ap q q/r i vaqlgqgvyr 

90 tlsstlyrrpfn i g im nqqlsvldgtefay 

91 GTSSNLPSAVYRKSBJ V/D SLDEIPPQNNNV 

92 P P.R QGFSHRLSHVSmffiS G/F SNSSVSI IRA 

93 P T F SWQHRSAEFN \f lAV P sA QITQIPLTKST 

94 NLGSGTSVVK GPGF T^S-Q^D ILRRT5PGQIST 

95 LRVN I TAPLSQRY [R J/ RIRYASTTNLQFHTS 

96 IDGRPINQGNFS A/TYM SSGSNLQSGSFRTVG 

97 FTTPFNFSNGSS VLF TLSAHVFNSGNEVYID 

98 R I E F VPAEVTFE ft EY DLERAQK AVNELFTS 

99 SNQIGLKTDVT D/Y HIDQVSNLVECLSDEFC 

100 LDEK QELSEK V ,K HAK RLSDERNLLQDPNFR 

101 GINRQLDFTGWR'GSTDITIQGGDDVFKENYV 

102 TLLGTFDEC Y/P T Y L Y 8 K I DESK L K AYTRY'Q 

103 LRGYIEDSQDL EI Y LIRYNAKHETVNVPGT 

104 GSLWPLSA Vs PIGKCGEPNRCAP.HLEWNPD 

105 L D C S C R D G/E KCAHHSHHFSLDIDVGCTDLN 

106 edlgvwvi f k i k tqdgharlgnlefleek p 

107 lvgeala/rvkraekkwrdkreklewetniv 

108 ykeake/svdalfvnsqydqlqadtniamih 

109 AADKRVHSIREAYLPELSVIPGVNAAIFEE 
HO LEGRI/FTAFSLYDARNVIKNGDFNN. GLBCW 
HI N V K GvH VDVEEQNNQRSVLVLPEWEAEVSQE 

112 v r-.v gpgrgy i lrvtayk eg ygegcvt i he i 

113 enn/tdelkfs.ncveeeiypnntvtcndytv 

114 N Q/E E Y G G A Y T S R • N R G Y N E A P S V P A D Y A S V Y 

115 E c K SYTDGRRENPCEFNRGYRDYTPLPV'GY 

116 V/TKELEYFPETDK VW I E I GETEGTF I V D S ' V 

117 E L L L M E E . 
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1 8. A chimeric toxin, EW3, having pesticidal 

2 activity, having the following amino acid sequerlce: 
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secondary structure 



which do not alter the protein 
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-57- 

1 9. A chimeric toxin, EW4 , having pesticidal / 

2 activity, having the following amino acid sequence: 



3 MDNNPNINECIPYNCLSNPEVEVLG Q/E R I E 

4 T "Q Y T -P I DISLSLTGFLLSEFVPGA G/F V L G L 

5 VDI IWGIFGPSQWDAFPVQIEQLI /N Q R I E E 

6 FARNQAISRLEGLSNLYQIYAES V R E W E A D 

7 PTNPALREEMRI QFNDMNSALT V A I P L L A V 

8 QNYQVPLLSVYVQAANLHLSV L/R D V S V F G G 

9 RWGFDAATINSRYNDLTRLI G/N YTDYAVRW 

10 YNT6LERVWGPDSRDWVRYNJHFRRELTLTV 

11 LD1VALFSNYDBRRYPIRT V'S QLTREIYTN 

12 PVLENFDGSFRGMAQRIE Q/N IRQPHLMDIL 

13 NSITIYTDVHRGFNYWS G/fl QITASPVGFSG 

14 PEFAFPLFGNAGNAAPPVLVSLTGLGIFRT 

15 LBSPLYRRI ILGB6PN \j/Q ELFVLDGTEFSF 

16 ASLTTNLPBT I Y fi/B RGAVDSLDV I PPQDNS 

17 VPPRAGFSHRLS/HVT fci L BQAAGAVYTLRAQ 

18 RPMFSM I HRS ASFflj/l I ASDS I TQ I PA VK G 
18 NFLFNGSVISGPG f| /T GGDLVRLNSSGNNI G! 

20 NRGYIEVPIH F/P Sl/sTRYRVRVRYASVTP I 

21 HLNVNWGNSSI/F S/A T V P A T A/T SLDNLQSSD 

22 FGYFESANAFTJSSLjGN I V^V RNFS6TAGV I 

23 IDRFEFIPVTA T/l feA EJ^ff LERAQK AVNALF 

24 TSTNQLGLK TN/VT pY~Hl DQVBNLVTYLSDE 

25 F CL DE K RE,L S PK vi( Hfl K R L S DE R N LL QDS N 

26 F K D I N R Q P''e R/G Wg/gSTGITIQGGDDVFKEN 

27 YVTLSGTFDEC\yPTYLYGKIDESKLKAFTR 

28 YQLRGYIE d/s gAu/L EIYLIRYNAKHETVIMVP 

29 6TGSLWPLSAQSP I GK CGEPNRCAPHLEWN 

30 P Er L D C S C P/ D G E K CAHHSHHFSLD I DVGCTD 

31 L N E D L G V M V I F K IKTQDGHARLGNLEFLEE 

32 K PLVGEALARVK RAEK K WRDK REK LEWETN 

33 I V Y K E A/K E S V D A L F V N S Q Y D 0 L Q A D T N I A li 

34 IHAABKRVHS IREAYLPELBV IPGVNAAI F 

35 E E L E g/r IFTAFSLYDARNVIKNGBFNNGLS 

36 cwnv/qhvdveeqnnqrsvlvvpeweaevs 

37 qevr/vcpgrgyilrvtaykegygegcvtih 

38 e i e/n ntdelk fsncveee i ypnntvtcndy 

39 T V YQ E E Y6 6 A Y T S R N R 8 Y N E A P S V P fl D Y fl S 

40 VY/EEK SYTDGRRENPCEFNRGYRDYTPLPV 

41 6 y V TKELEYFPETDKVWIEIGETEGTFIVD 

42 SVELLLMEE 



43 /and muteins thereof which do not alter the protein 

44 / secondary structure. 
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10. A chimeric toxin, ACB-1 , having pesticidal 
activity, having the following amino acid sequence: 
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and/ muteins thereof which do not alter the protein 
secondary structure . 
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1 11. A chimeric toxin, SYW1 , having pesticidal 

2 activity, having the following amino acid sequence: 
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43 and/muteins thereof which do not alter the protein 

44 secondary structure. 
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1 12: A pesticidal composition comprising pest: 

2 cide-containing substantially intact cells havinj 

3 prolonged pesticidal activity when applied to thfe 

4 environment of a target pest, wherein said pesticide ( 

5 is a chimeric toxin, is intracellular and is produced 

6 as a result of expression of a heterologous /gene 

7 encoding said chimeric toxin in said cell. 

1 13. A pesticidal composition according to claim 12, 

2 wherein said cells are killed under pr/tease deacti- 
M 3 vating or cell wall strengthening conditions , while 
•S 4 retaining pesticidal activity. 

jij 1 14. A pesticidal composition 7 , according to claim 12, 

jjpi 2 wherein said cells are prokay/o^es selected from the 

C 3 group consisting of Enteroba/bt^erlaceae , Bacillaceae , 

4 Rhizobiaceae , Spirillaceae , /l^c^bacil^'ceae , Pseudo- 
fU 5 monadaceae, Azotobacteraceafe , ^dNltrobacteraceae ; or 
:/1 6 lower eukaryotes selected /4rojfi the group consisting 

0 7 of Phycomycetes , As corny cutis', and Basidiomycetes . 

■ / 

1 15. A pesticidal/ composition , according to claim 1A , 

2 wherein said prokaryote is a Bacillus specie selected 

3 from a pes ticide-producing strain of Bacillus thurin - 

A giensis , consisting of B. thuringiensis M-7, B. thurin - 

5 giensis var. kurstaki , B. thuringiensis var . f initimus , 

6 B. thuringiensis var. alesti , B. thuringiensis var. 

7 sotto , B. thuringiensis var. dendrolimus , B. thurin - 

8 giensis var/ kenyae , B. thuringiensis var. galleriae, 

9 B. thuringiensis var. canadensis , B. thuringiensis var. 

10 entomocidus , B. thuringiensis var. subtoxicus , B. 

11 thuringiensis var. aizawai, B. thuringiensis var. morri- 

12 soni ./B. thuringiensis var. ostriniae , B. thuringiensis 

13 var. /tolworthi , B. thuringiensis var. darmstadiensis , 
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14 B . thuringiensis var. toumanoffi , B. t hur in g i en s i s/ v ar , 

15 kyushuensis , B. thuringiensis var. thompsoni , B. 

16 thuringiensis var. Pakistani, B. thuringiensis /var . 

17 israelensis , B. thuringiensis var. indiana , W. thurin- 

18 giensis var. dakota , B. thuringiensis var. jtohokuensis , 

19 B. thuringiensis var. kumanotoensis , B. tfruringiensis 

20 var. tochigiensis , B. thuringiensis var / colmeri , 

21 B. thuringiensis var. wuhanensis , B. thuringiensis 

22 var. tenebrionis , B. thuringiensis var. thuringiensis , 

23 and other Bacillus species selected/ from B. cereus, B. 

24 moritai, B. popilliae , B. lentimo^bus , and B. sphaericus 

16. A method of py£)teot^^ pests 
which comprises applying to .said pl^rlts an effective 
amount of a pesticidal' coitoos it ipn comprising pesti- 
cide-containing subs tinti^^ly^xn tact unicellular 
microorganisms, where i.n^s aid pesticide is a chimeric 
toxin, is intracellular , /and is produced as a result 
of expression of a heterologous gene encoding said 
chimeric toxin in /said microorganism, and said micro- 
organism is treated under conditions which prolong 
the pesticidal /activity when said composition is applied 
to the environment of a target pest. 

1 17. A/method according to claim 16, wherein said 

2 microorganisms are prokaryotes selected from the 

3 group consisting of Enterobacteriaceae , Bacillaceae , 

4 Rhizobxaceae , Spirillaceae , Lactobacillaceae , Pseudo- 

5 monadaceae , Azotobacteraceae , and Nitrobacteraceae ; or 

6 lower eukaryotes , selected from the group consisting 

7 of Phycomycetes , Ascomycetes , and Basidiomycetes . 
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18. A method according to claim 16, wherein sa/d 
unicellular microorganisms are killed under protease 
deactivating or cell wall strengthening conditions , 
while retaining pesticidal activity. 
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19. Substantially intact unicellular ihicroorganism 
cells containing an intracellular chimer/c toxin, which 
toxin is a result of expression of a heterologous 
gene encoding said chimeric toxin, wherein said cells 
are killed under protease deactivating or cell wall 
strengthening conditions , ^while retaining pesticidal 



activity when said ce 
of a target pest. 
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applied to the environment 

/ 

claim 19, wherein said 
aid toxin is 



21. A pesticidal /composition , according to claim 
12, wherein said gene, denoted pEW3, encoding a 
chimeric toxin, is/as follows: 

(star '' t HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT uOO 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG _ 
GATTT6TGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCJAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA A^TTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
Stccag CATTAAGAGA A6AGATGCGT ATTCAATTCA ATGACATGAA BOO 
CAGTGCCCTT ' ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGGTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
6ATTCTAGAG ATTGGGTAA6 GTATAATCAA TTTAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA 6AGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
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AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA yl 400 
TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 



GTCAGGGCGT GTATAGAACA 
AATATAGGGA TAAATAATCA 
TGCTTATGGA ACCTCCTCAA 
GAACGGTAGA TTCGCTGGAT 
CCTAGGCAAG GATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-1) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 
GAAGACCTAT TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 
ACCTTTGAGG CAGAATATGA 
GCTGTTTACT TCTTCCAATC 
ATCATATTGA TCAAGTATCC 
TGTCTGGATG AAAAACAAGA 
ACTTAGTGAT GAGCGGAATT/ 
ATAGACAACT AGACCGTGG 
GGAGGCGATG ACGTATTCAA 
TGATGAGTGC TATCCAACg(t 
TAAAAGCCTA TACCCGTTA 
GACTTAGAAA TCTATTTAAf 
TGTGCCAGGT ACGGGTTCCT 

gaaagtgtgg agagccgaap' 
gacttagatt gttcgtgt^g 
tcatttctcc ttagacattg 
taggtgtatg ggtgatettt 
ctagggaatc tagag/ttct 
agctcgtgtg aaaagagcgg 
tggaatggga aacaaatatc 
gctttatttg taaactctca 
tgccatgatt catgcggcag 
atctgcctga/gctgtctgt.g 
gaattagaag ggcgtatttt 
tgtcatta/a AATGGTGATT 
aagggca/gt AGATGTAGAA 
CTTCCGGAAT GGGAAGCAGA 
TCGTGGCTAT ATCCTTCGTG 
GTTGEGTAAC CATTCATGAG 
AGCa'aCTGCG TAGAAGAGGA 

tgaVtatact GTAAATCAAG 
AJCGAGGATA TAACGAAGCT 
TATGAAGAAA AATCGTATAC 
/TAACAGAGGG TATAGGGATT 
AAGAATTAGA ATACTTCCCA 
GAAACGGAAG GAACATTTAT 
GGAA (end HD-1) 



TTATCGTCCA CTTTATATAG AAGACCTTTfT 
ACAACTATCT GTTCTTGACG GGACAGAATT 
ATTTGCCATC CGCTGTATAC AGAAAAAGCG 
GAAATACCGC CACAGAATAA CAACGTGCCA 
TCGATTAAGC CATGTTTCAA TGTJTCGTTC 
TAAGTATAAT AAGAGCT (end fc/d-73) 

* CCAACGT TTTCTTGGCA GCZATCGCAGT 
TCCTTCATCA CAAATTACAC 
GCTCTGGAAC TTCTGTCGTT/AAAGGACCAG 
CTTCGAAGAA CTTCACCTG12 CCAGATTTCA 
TGCACCATTA TCACAAAGAT ATCGGGTAAG 
CAAATTTACA ATTCCAT;ACA TCAATTGACG 
AATTTTTCAG CAACT^TGAG TAGTGGGAGT 
TAGGACTGTA GGTTpTACTA CTCCGTTTAA 
TATTTACGTT AAG/GCTCAT GTCTTCAATT 
GATCGA^TTG AAJTTGTTCC GGCAGAAGTA 
TTTriGAAAGA GEACAAAAGG CGGTGAATGA 
A^TCGGGTT ^AAAACAGAT GTGACGGATT 

ATTTAtSTTG AGTGTTTATC AG^TdAATTT 
ATTGJCCEAG AAAGTCAAiAp-AfGCGAAGCG 
TAGTTCAiKGA TCCA£AeTTC AGAGGGATCA 
C6GATAT TACCATCCAA 
AGAGAftyfTAC GTTACGCTAT TGGGTACCTT 
ATCA AAAAATAGAT GAGTCGAAAT 
CAATTAAGAG GGTATATCGA AGATAGTCAA 
GCTACAAT GCAAAACATG AAACAGTAAA 
/f ATGGCCGCT TTCAGCCCAA AGTCCAATCG 
CGATGCGCGC CACACCTTGA ATGGAATCCT 
GGATGGAGAA AAGTGTGCCC ATCATTCGCA 
ATGTAGGATG TACAGACTTA AATGAGGACC 
AAGATTAAGA CGCAAGATGG GCACGCAAGA 
CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGAAAAAATG GAGAGACAAA CGTGAAAAAT 
GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
ATATGATCAA TTACAAGCGG ATACGAATAT 
ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATTCCGGGTG TCAATGCGGC f ATT TTTGAA 
CACTGCATTC TCCCTATATG ATGCGAGAAA 
TTAATAATGG CTTATCCTGC TGGAACGTGA 
GAACAAAACA ACCAACGTTC GGTCCTTGTT 
AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 
TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
ATCGAGAACA ATACAGACGA ACTGAAGTTT 
AATCTATCCA AATAACACGG TAACGTGTAA 
AAGAATACGG AGGTGCGTAC ACTTCTCGTA 
CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
AGATGGACGA AGAGAGAATC CTTGTGAATT 
ACACGCCACT ACCAGTTGGT TATGTGACAA 
GAAACCGATA AGGTATGGAT TGAGATTGGA 
CGTGGACAGC GTGGAATTAC TCCTTATGGA 
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and equivalent nucleotide sequences coding for t/5xin 
EW3 with the following amino acid sequence: 
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22. A pesticidal composition ,. according to claim 
12, wherein said gene, denoted pEW4 , encoding a 
chimeric toxin, is as follows: 



(start HD-1) 
GAATGCATTC CTTATAATTG 
TGGAGAAAGA ATAGAAACTG 
TAACGCAATT TCTTTTGAGT 
GGACTAGTTG ATATAATATG 
ATTTCCTGTA CAAATTGAAC 
CTAGGAACCA AGCCATTTCT 
ATTTACGCAG AATCTTTTAG 
ATTAAGAGAA GAGATGCGTA 
CAACCGCTAT TCCTCTTTTG 
TCAGTATATG TTCAAGCTGC 
TTCAGTGTTT GGACAAAGGT 
GTTATAATGA TTTAACTAGG 
CGCTGGTACA ATACGGGATT 
TTGGGTAAGG TATAATCAAT 
ATATCGTTGC TCTATTCTCA 
ACAGTTTCCC AATTAACAAG 
TTTTGATGGT AGTTTTCGTG 
GGCAACCACA TCTTATGGAT 
GTGCATAGAG GCTTTAATTA 
TGTAGGGTTT TCAGGACCAG 
GGAATGCAGC TCCACCCGTA 
AGAACATTAT CTTCACCTTT 
AAATAATCAG GAACTGTTTG 
CCCTAACGAC CAACTTGCCT 
GATTCACTAG ATGTAATACC 
GGGATTTAGC CATCGATTGA 
GAGCAGTTTA CACCTTGAGA 
(start 

GGATACATCG TAGTGCTGAA 
ACTCAAATCC CTGCAGTGAA 
TTCAGGACCA GGATTTACTG 
GAAATAACAT TCAGAATAGA 
TCGACATCTA CCAGATATCG 
GATTCACCTC AACGTTAATT 
TACCAGCTAC AGCTACGTCA 
TATTTTGAAA GTGCCAATGC 
TGTTAGAAAT TTTAGTGGGA 
TTATTCCAGT TACTGCAACA 



ATGG 
TTTAAGTAAC 
GTTACACCCC 
GAATTTGTTC 
GGGAATTTTT 
AGTTAATTAA 
AGATTAGAAG 
AGAGTGGGAA 
TTCAATTCAA 
GCAGTTCAAA 
AAATTTACAT 
GGGGATTTGA 
CTTATTGGCA 
AGAGCGTGTA 
TTAGAAGAGA 
AATTATGATA 
AGAAATTTAT 
GAATGGCTCA 
ATCCTTAATA 
TTGGTCAGGG 
AATTCGCATT 
CTTGTCTCAT 
ATATAGAAGA 
TCCTTGATGG 
TCCACTATAT 
GCCACAGGAT 
GTCATGTTAC 
GCTCAACGT 
HD-73) 
TTTAATAATA 
GGGAAACTTT 
GTGGGGACTT 
GGGTATATTG 
AGTTCGTGTA 
GGG6TAATTC 
TTAGATAATC 
TTTTACATCT 
CTGCAGGAGT 
CTCGAGGCTG 



ATAACAATCC 
CCTGAAGTAG 
AATCGATATT 
CCGGTGCTGG 
GGTCCCTCTC 
CCAAAGAATA 
GACTAAGCAA 
GCAGATCCTA 
TGACATGAAC 
ATTATCAAGT 
TTATCAGTTT 
TGCCGCGACT 
ACTATACAGA 
TGGGGACCGG 
GCTAACACTT 
GTCGAAGGTA 
ACGAACCCAG 
GAGAATAGAA 
GTATAACCAT 
CATCAAATAA 
CCCTTTATTT 
TAACTGGTTT 
ATTATACTTG 
AACGGAGTTT 
ATAGACAAAG 
AATAGTGTAC 
AATGCTGAGC 
(stop HD-1) 
CCT 

TAATTGCATC 
CTTTTTAATG 
AGTTAGATTA 
AAGTTCCAAT 
CGGTATGCTT 
ATCCATTTTT 
TACAATCAAG 
TCATTAGGTA 
GATAATAGAC 
AATATAATCT 



GAACATCAAT 

AAGTATTAGG 

TCCTTGTC6C 

ATTTGTGTTA 

AATGGGACGC 

GAAGAATTCG 

TCTTTATCAA 

CTAATCCAGC 

AGTGCCCTTA 

TCCTCTTTTA 

TGAGAGATGT 

ATCAATAGTC 

TTATGCTGTG 

ATTCTAGAGA 

ACTGTATTAG 

TCCAATTCGA 

TATTAGAAAA 

CAGAATATTA 

TTATACTGAT 

CAGCTTCTCC 

GGGAATGCGG 

GGGGATTTTT 

GTTCAGGCCC 

TCTTTTGCCT 

GGGTACAGTC 

CACCTCGTGC 

CAAGCAGCTG 

ATGTTCTCTT 
GGATAGTATT 
GTTCTGTAAT 
AATAGTA6TG 
TCACTTCCCA 
CTGTAACCCC 
TCCAATACAG 
TGATTTTGGT 
ATATAGTAGG 
AGATTTGAAT 
GGAAAGAGCG 
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CAGAAGGCGG 
AACAAATGTA 
ATTTATCGGA 
GTCAAACATG 
AAATTTCAAA 
CAGGGATTAC 
ACACTATCAG 
AATCGATGAA 
ATATCGAAGA 
AAACATGAAA 

AGCCCAAAGT 
ACCTTGAATG 
TGTGCCCATC 
AGACTTAAAT 
AAGATGGGCA 
TTAGTAGGAG 
AGACAAACGT 
CAAAAGAATC 
CAAGCGGATA 
TAGCATTCGA 
ATGCGGCTAT 
CTATATGATG 
ATCCTGCTGG 
AACGTTCGGT 
GTTCGTGTCT 
GGAGGGATAT 
CAGACGAACT 
AACACGGTAA 
TGCGTACACT 
CTGATTATGC 
GAGAATCCTT 
AGTTGGTTAT 
TATGGATTGA 
GAATTACTCC 



TGAATGCGCT 
ACGGATTATC 
TGAATTTTGT 
CGAAGCGACT 
GACATTAATA 
CATCCAAGGA 
GTACCTTTGA 
TCAAAATTAA 
TAGTCAAGAC 
CAGTAAATGT 

CCAATCGGAA 
GAATCCTGAC 
ATTCGCATCA 
GAGGACCTAG 
CGCAAGACTA 
AAGCGCTAGC 
GAAAAATTGG 
TGTAGATGCT 
CGAATATTGC 
GAAGCTTATC 
TTTTGAAGAA 
CGAGAAATGT 
AACGTGAAAG 
CCTTGTTGTT 
GTCCGGGTCGy 
GGAGAAGGT 
GAAGTTTAGi 
CGTGTAATG: 
TCTCGTAATI 
GTCAGTCTA^ 
GTGAATTTAA 
GTGACAAAfiG 
GATTGGAGAA 
TTATGGAGGA 



GTTTACGTCT 
ATATTGATCA 
CTGGATGAAA 
CAGTGATGAA 
GGCAACCAGA 
GGGGATGACG 
TGAGTGCTAT 
AAGCCTTTAC 
TTAGAAATCT 
GCCAGGTACG 



ACAAACCAAC 
AGTGTCCAAT 
AGCGAGAATT 
CGCAATTTAC 
ACGTGGGTGG 
TATTTAAAGA 
CCAACATATT 
CCGTTATCAA 
ATtTAATTCG 
GGTTCCTTAT 



/ 



AGTGTGGAGA GCCGAATC 
TTAGATTGTT CGTGTAGJ3f3A 
TTTCTCCTTA GACATTJBATG 
GTGTATGGGT GATCTTTAAG 
GGGAATCTAG AGTVTCTCGA 
TCGTGTGAAA AGGTGCGGAGA 
AATGGGAAAC AAmATCGTT 
TTATTTGTAA rtCTCTCAATA 

catgaTtcat/gcggcagata 
tgoctgagcj gtctgtgatt 
ttagaagg/c GTATTTTCAC 
JATTAAAAAT GGTGATTTTA 
•jJAGA TGTAGAAGAA 
[QAATGGG AAGCAGl 
ATATC CTJGStGTCA 
GC^^^TeeAT^fCATGAGATC 
AAOTGCGTAG AAGAGGAAAT 
T/YaTACTGTA AATCAAGAAG 
~ iGGATATAA CGAAGCTCCT 
13AAGAAAAAT CGTATACAGA 
CAGAGGGTAT AGGGATTACA 
AATTAGAATA CTTCCCAGAA 
ACGGAAGGAA CATTTATCGT 
A (end HD-73) 



TAGGGCTAAA 2/00 
TTAGTTACGT 
GTCCGAGAA^ 2400 
TCCAAGAl/c 
GGCGGAAGTA 2500 
AAATy<CGTC 
TGTATCAAAA 2600 
TTAAGAGGGT 

ACAATGCA 2700 
iGCCGCTTTC 

TGCGCGCCAC 2800 
TGGAGAAAAG 
TAGGATGTAC 2900 
ATTAAGACGC 
AGAGAAACCA 3000 
AAAAATG6AG 
TATAAAGAGG 3100 
TGATCAATTA 
AACGTGTTCA 3200 
CCGGGTGTCA 
TGCATTCTCC 3300 
AT^ATGGCTT 

lAAACAACC 3400 
GTCACAAGAA 
CAGCGTACAA 3500 
GAGAACAATA 
CTATCCAAAT 3600 
AATACGGAGG 
TCCGTACCAG 3700 
TGGACGAAGA 
CGCCACTACC 3800 
ACCGATAAGG 
GGACAGCGTG 3900 



and equivalent nucleotide sequences coding for toxin 
EW4 with t'he following amino acid sequence: 
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1 23. A pestic/idal composition, according to claim 

2 12, wherein said' gene, denoted pACB-1, encoding a 

5 chimeric tcxin^ is as follows: 



k 
5 
6 
7 
8 
9 
lo 
11 
12 

13 
14 

15 



/ (start HD-73) ATG 
CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA 
GAAGTATTAG/GTGGAGAAAG AATAGAAACT GGTTACACCC 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT 
GATTTGTG'TT AGGACTAGTT GATATAATAT GGGGAATTTT 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA 
ATCTT'f ATCA AATTTACGCA GAATCTTTTA GAGA6TGGGA 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGG6ATTTG 
/ 



GATAACAATC 400 
CCCTGAA6TA 
CAATCGATAT 500 
CCCGGTGCTG 
TGGTCCCTCT 600 
ACCAAAGAAT 
GGACTAAGCA 700 
AGCAGATCCT 
ATGACATGAA 800 
AATTATCAAG 
TTTATCAGTT 900 
ATGCCGCGAC 
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16 TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 

17 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG / 

18 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATT AACACT A 1 00 

19 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAJ/ 

20 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCDA 1200 

21 GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 

22 AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

23 TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 

24 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCQGCTATA 1400 

25 TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GC/CAACTAG 

26 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG A/GACCTTTT 1500 

27 AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG JBGACAGAATT 

28 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC/AGAAAAAGCG 1600 

29 GAACGGTAGA TTCGCTGAAT GAAATACCGC CACAGAATAA CAACGTGCCA 

30 CCTAGGCAAG AATTTAGTCA TCGATTAAGC CATGTTTGAA TGTTTCGTTC 1700 
oi AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGC/ (end hd-73) 

i 2 (start HD-1) CCAACGT TTTCt/gGCA GCATCGCAGT 1900 

33 GCTGAATTTA A.TAATATAAT TCCTTCATCA^EAAa/tACAC AAATACCTTT 

34 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTEjTGTCGTT AAAGGACCAG 2000 

35 GATTTACAGG AGGAGATATT CTTCGAAGAA CJTEACCTGG CCAGATTTCA 

36 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAJ2AT ATCGGGTAAG 2100 

37 AATTCGCTAC GCTTCTACTA CAAAT7TACA^TjtC£ATACA TCAATTGACG 

38 GhAGACCTAT TAATCAGGGT AATTTTTTCAt^CSACTATGAG TAGTGGGAGT 2200 

39 AATTTACAGT CCGGAAGCTT TAGGACTByA GGTTTTACTA CTCCGTTTAA 

40 CTTTTCAAAT GGATCAAGTG TAt/tACg/t AAGTGCTCAT GTCTTCAATT 2300 

41 CAGGCAATGA AGTTTATATA GATjCGAATTG AATTTGTTCC GGCAGAAGTA 

42 ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 

43 GCTGTTTACT TCTTCCAATC AAATCGGGTT flAAAACAGAT GTGACGGATT 

44 ATCATATTGA TCAAGTATCC AA'VtTAGTTG AGTGTTTATC AGATGAATTT 2500 

45 TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 

46 ACTTAGTGAT GAGCGGAATJ/ TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 

47 ATAGACAACT AGACCGTGGC TGGAGAG6AA GTACGGATAT TACCATCCAA 

48 GGAGGCGATG ACGTATTGAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 

4 9 TGATGAGTGC TATCCa/cGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 

50 TAAAAGCCTA TACCCJaTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2S00 

51 GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 

52 TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 

5 3 GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 

54 GACTTAGATT STTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 

55 tcatttctccmtagacattg ATGTAGGATG TACAGACTTA AATGAGGACC 

56 TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGAT6G GCACGCAAGA 3100 

57 CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGC6CT 

58 AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 

59 TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 

60 GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 

61 TGCEATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 

62 ATJ^TGCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 

63 GPtoTTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 

64 /GTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 

65 AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 



# 
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66 CTTCCGGAAT GGGAAGCAGA 

67 TCGTGGCTAT ATCCTTCGTG 

68 GTTGCGTAAC CATTCATGAG 

69 AGCAACTGCG TAGAAGAGGA 

70 TGATTATACT GTAAATCAAG 

71 ATCGAGGATA TAACGAAGCT 

72 TATGAAGAAA AATCGTATAC 
7 3 TAACAGAGGG TATAGGGATT 
Ik AAGAATTAGA ATACTTCCCA 

75 GAAACGGAAG GAACATTTAT 

76 GGAA (end HD-l) 



AGTGTCACAA 
TCACAGCGTA 
ATCGAGAACA 
AATCTATCCA 
AAGAATACGG 
CCTTCCGTAC 
AGATGGACGA 
ACACGCCACT 
GAAACCGATA 
CGTGGACAGC 



GAAGTTCGTG 
CAAGGAGGGA 
ATACAGACGA 
AATAACACGG 
AGGTGCGTAC 
CAGCTGATTA 
AGAGAGAATC 
ACCAGTTGGT 
AGGTATGGAT 
GTGGAATTAC 



TCTGTCCGGG 36C 
TATGGAGAAG 
ACTGAAGTTT Z#00 
TAACGTGTAA 
ACTTCTCGTAT 3800 
TGCGTCAG7C 
CTTGTGAATT 3900 
TATGTGACAA 
TGAGATTGGA 4000 
TCC7TATGGA 



tn 

"-J4K 

ffl 



77 
78 



79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



and equivalent nucleotide sequences /coding for toxin 
ACB-1 with the following amino aci/d sequence: 
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24. A pesticidal composition, according to 
claim 12, wherein said gene, denote/ pSYWl , enc 
a chimeric toxin, is as follows: 



/ 



(start 

CGAACATCAA TGAATGCATT 
GAAGTATTAG GTGGAGAAAG 
TTCCTTGTCG CTAACGCAAT 
GATTTGTGTT AGGACTAGTT 
CAATGGGACG CATTTCTTGT 
AGAAGAATTC GCTAGGAACC 
ATCTTTATCA' AATTTACGCA 
ACTAATCCAG CATTAAGAGA 
CAGTGCCCTT ACAACCGCTA 
TTCCTCTTTT ATCAGTATAT 
TTGAGAGATG TTTCAGTGTT 
TATCAATAGT CGTTAJAATG 
ATTATGCTGT ACGCTGGTAC/ 
GATTCTAGAG ATTGGGTAAG 
AACTGTATTA GATATCGT/TG 
ATCCAATTCG AACAGTJ/TCC 
GTATTAGAAA ATTTTGATGG 
AGGAAGTATT AGGAGTCCAC 
TCTATACGGA TGCJCATAAA 
ATGGCTTCTC CT,STAGGGTT 
TGGAACTATG 6GAAATGCAG 
GTCAG6GCGT /GTATAGAACA 
AATATAGGGA TAAATAATCA 
TGCTTATGGA ACCTCCTCAA 
GAACGGTA'GA TTCGCTGGAT 
CCTAGGEfAAG GATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-1) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
/ AATTCGCTAC GCTTCTACTA 
GAAGACCTAT TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 



HD-73) / ATG GATAACAATC 

CCTTATAATT GTt/aAGTAA CCCTGAAGTA 
AATAGAAApr-GGTTACACCC CAAJCGATAT 
TTCTTTTGAG TGAATTTGTT CGCGGTGCTG 
GATAT/(ATAT/GGGGAATTTp^TGGTCCCTCT 
ACAAATTGAA CAGTTAAjYA ACCAAAGAAT 
AAGfJCATyfc TAGAJTAGAA GGACTAAGCA 
GAATCTWTA GASAGTGGGA AGCAGATCCT 
aqagatJbcg^attcaattca ATGACATGAA 

T/TCq^CTTTT TGCAGTTCAA AATTATCAAG 
•AAGCTG CAAATTTACA TTTATCAGTT 
TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
ATTTAACTAG GCTTATTGGC AACTATACAG 
AATACGGGAT TAGAACGTGT ATGGGGACCG 
GTATAATCAA TTTAGAAGAG AATTAACACT 
CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
CAATTAACAA GAGAAATTTA TACAAACCCA 
TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
ATTTGATGGA TATACTTAAC AGTATAACCA 
GGGGAATATT ATTGGTCAGG GCATCAAATA 
TTCGGGGCCA GAATTCACTT TTCCGCTATA 
CTCCACAACA ACGTATTGTT GCTCAACTAG 
TTATCGTCCA CTTTATATAG AAGACCTTTT 
ACAACTATCT GTTCTTGACG GGACAGAATT 
ATTTGCCATC CGCTGTATAC AGAAAAAGCG 
GAAATACCGC CACAGAATAA CAACGT6CCA 
TCGATTAAGC CATGTTTCAA TGTTTCGTTC 
TAAGTATAAT AAGA6CT (end hd-73) 

CCAACGT TTTCTTGGCA GCATCGCAGT 
TCCTTCATCA CAAATTACAC AAATACCTTT 
GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 
CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
TGCACCATTA TCACAAAGAT ATCGGGTAAG 
CAAATTTACA ATTCCATACA TCAATTGACG 
AATTTTTCAG CAACTATGAG TAGTGGGAGT 
TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
TATTTACGTT AAGTGCTCAT GTCTTCAATT 
GATCGAATTG AATTTGTTCC GGCAGAAGTA 



oding 

400 

500 

600 

700 

BOO 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1900 

2000 

2100 

2200 

2300 
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42 
A3 
44 
45 
46 
47 
48 
49 
50 
51 
52 

53 
54 

55 
56 

57 
58 

59 
60 
61 
62 

li 

65 
66 
67 
68 
68 
70 
71 
72 

75 
76 



ACCTTTGAGG CAGAATATGA 
GCTGTTTACT TCTTCCAATC 
ATCATATTGA TCAAGTATCC 
TGTCTGGAT6 AAAAACAAGA 
ACTTAGTGAT GAGCGGAATT 
ATAGACAACT AGACCGTGGC 
GGAGGCGATG ACGTATTCAA 
TGATGAGTGC TATCCAACGT 
TAAAAGCCTA TACCCGTTAT 
GACTTAGAAA TCTATTTAAT 
TGTGCCAGGT ACGGGTTCCT 
GAAAGTGTGG AGAGCCGAAT 
GACTTAGATT GTTCGTGTAG 
TCATTTCTCC TTAGACATTG 
TAGGTGTATG GGTGATCTTT 
CTAGGGAATC TAGAGTTTCT 
AGCTCGTGTG AAAAGAGCGG 
TGGAATGGGA AACAAATATC 
GCTTTATTTG TAAACTCTCA 
TGCCATGATT CATGCGGCAG 
ATCTGCCTGA GCTGTCTGT.G 
GAATTAGAAG GGCGTATTTT 
TGTCATTAAA AATGGTGATT 
AAGGGCATGT AGATGTAGAA 
CTTCCGGAAT GGGAAGCAGA 
TCGTGGCTAT ATCCTTCGTG 
GTTGCGTAAC CATTCATGAG 
AGCAACTGCG TAGAAGAGGA 
TGATTATACT GTAAATCAAG 
ATCGAGGATA TAACGAAGCT 
TATGAAGAAA AATCGTATAC 
TAACAGAGGG TATAGGGATT 
AAGAATTAGA ATACTTCCCA 
GAAACGGAAG G A AC ATT/TAT 
GGAA (end HD-l) 



TTTAGAAAGA GCACAAAAGG 
AAATCGGGTT AAAAACAGAT 
AATTTAGTTG AGTGTTTATC 
ATTGTCCGAG AAAGTCAAAC 
TACTTCAAGA TCCAAACTTC 
TGGAGAGGAA GTACGGATAT 
AGAGAATTAC GTTACGCTAT 
ATTTATATCA AAAAATAGAT 
CAATTAAGAG GGTATATCGA 
TCGCTACAAT GCAAAACATG 
TAT6GCCGCT TTCAGCCCAA 
CGATGCGCGC CACACCTTGA 
GGATGGAGAA AAGTGTGCG 
ATGTAGGATG TACAGACTTft 
AAGATTAAGA CGCAAGA/GG 
CGAAGAGAAA CCATTAGTAG 
AGAAAAAATG GAGAGACAAA 
GTTTATAAAG AGGQAAAAGA 
ATATGATCAA TTAuAAGCGG 
ATAAACGTGT TEATAGCATT 
ATTCCGG^JG / CAATGCGGC 
CACTGD^TTC^ TCCCTATATG 
TTAA^AATGG CTTATCCTGC 
GAACAAASCA ACCAACGTTC 




iA GAAGTTCGTj 

g|ta caagpas£ga 

iCAGACGA 
CA AATAACACGG 
f AAGAATA£GG AGGTGCGTAC 
TAG CAGCTGATTA 
AGATG^ACGA AGAGAGAATC 
CCACT ACCAGTTGGT 
G^AACCGATA AGGTATGGAT 
CGTGGACAGC GTGGAATTAC 



CGGTGAATGA 
GTGACGGATT 
AGATGAATTT 
ATGCGAAGCG, 
AGAGGGATC/ 
TACCATCCAA 
TGGGTAGCTT 
GAGTCGfAAAT 
AGATAGTCAA 
AAACAGTAAA 
A^TCCAATCG 
TGGAATCCT 
ATCATTCGCA 
AATGAGGACC 
GCACGCAAGA 
GAGAAGCGCT 
CGTGAAAAAT 
ATCTGTAGAT 
ATACGAATAT 
CGAGAAGCTT 
TATTTTTGAA 
ATGCGAGAAA 
TGGAACGTGA 
GGJCCTTGTT 
TCTGTCCGGG 
TATGGAGAAG 
ACTGAAGTTT 
TAACGTGTAA 
ACTTCTCGTA 
TGCGTCAGTC 
CTTGTGAATT 
TATGTGACAA 
TGAGATTGGA 
TCCTTATGGA 



AGO 
00 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3B00 
3900 
4000 
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78 SYW1 with the following amino acid sequence: 
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25. A recombinant DNA transfer vector comprising 
DNA having the fallowing nucleotide sequence or 
equivalent nucleotide sequences containing bases whose 
translated region codes for the same amino acid sequence 

/ (start HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG/GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT uOO 
TTCCTTGTOG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCC6GTGCTG ^ 
GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 
caatggg'acg CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGa'aTTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
T'TGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGC6AC 
/TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
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27 
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AAGAAGTATT AGGAGTCCAC 
TCTATACGGA TGCTCATAGG 
ATGGCTTCTC CTGTAGGGTT 
TGGAACTATG GGAAATGCAG 
GTCAGGGCGT GTATAGAACA 
AATATAGGGA TAAATAATCA 
TGCTTATGGA ACCTCCTCAA 
GAACGGTAGA TTCGCTGGAT 
CCTAGGCAAG GATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-1) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 
GAAGACCTAT TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 
ACCTTT6AGG CAGAATAT6A 
GCTGTTTACT TCTTCCAATC 
ATCATATTGA TCAAGTATCC 
TGTCTGGATG AAAAACAAGA 
ACTTAGTGAT GAGCGGAATT 
ATAGACAACT AGACCGTGGC 
GGAGGCGATG ACGTATTCAA 
TGATGAGT6C TATCCAACGT 
TAAAAGCCTA TACCCGTTAT 
GACTTAGAAA TCTATTTAAT 
TGTGCCAGGT ACGGGTTCCT/ 
GAAAGTGTGG AGAGCCGAAT 
GACTTAGATT GTTCGTGJAG 
TCATTTCTCC TTAGACATTG 
TAGGTGTATG GGTGA/TCTTT 
CTAGGGAATC TAGAGTTTCT 
AGCTCGTGTG AAAAGAGCGG 
TGGAATGGGA AACAAATATC 
GCTTTATTTG TAAACTCTCA 
TGCCATGATT/CATGCGGCAG 
ATCTGCCTGA GCTGTCTGT.G 
gaattagaa'g GGCGTATTTT 
TGTCATTAAA AATGGTGATT 

aagggca'tgt AGATGTAGAA 

CTTCCGGAAT GGGAAGCAGA 
TCGTGGCTAT ATCCTTCGT6 
GTTGCGTAAC CATTCATGAG 
AGCAACTGCG TAGAAGAGGA 
TGATTATACT GTAAATCAAG 
AT/CGAGGATA TAACGAAGCT 
TATGAAGAAA AATCGTATAC 
TAACAGAGGG TATAGGGATT 
AAGAATTAGA ATACTTCCCA 
GAAACGGAAG GAACATTTAT 
GGAA (end HD-1). 



-73- 



ATTTGATGGA 
GGTTATTATT 
TTCGGGGCCA 
CTCCACAACA 
TTATCGTCCA 
ACAACTATCT 
ATTTGCCATC 
GAAATACCGC 
TCGATTAAGC 
TAAGTATAAT 
CCAACGT 
TCCTTCATCA 
GCTCTGGAAC 
CTTCGAAGAA 
TGCACCATTA 
CAAATTTACA 
AATTTTTCAG 
TAGGACTGTA 
TATTTACGTT 
GATCGAATTG 
TTTAEAAAGA 
AAATCGGGTT/ 
AATffTAGTXG 
ATTGTCCGAG 




ATTTATATCA 
CAATTAAGAG 
/TCGCn"ACAAT 
TATuGCCGCT 
CGATGCGCGC 
GGATGGAGAA 
ATGTAGGATG 
AAGATTAAGA 
CGAAGAGAAA 
AGAAAAAATG 
GTTTATAAAG 
ATATGATCAA 
ATAAACGTGT 
ATTCC6GGTG 
CACTGCATTC 
TTAATAATGG 
GAACAAAACA 
AGTGTCACAA 
TCACAGCGTA 
ATCGAGAACA 
AATCTATCCA 
AAGAATACGG 
CCTTCCGTAC 
AGATGGACGA 
ACACGCCACT 
GAAACCGATA 
CGTGGACAGC 



M12C1FDF3D2 



TATACTTAAC AGTATAACCA 1300' 
ATTGGTCAGG GCATCAAATA 
GAATTCACTT TTCCGCTATA l</00 
ACGTATTGTT GCTCAACTAG 
CTTTATATAG AAGACCTTT*^/ 1500 
GTTCTTGACG GGACAGAA" 
CGCTGTATAC AGAAAAA0CG 1600' 
CACAGAATAA CAACGXGCCA 
CATGTTTCAA TGTTTCGTTC 1700 
AAGAGCT (end h4~73) 
TTTCTTGGCA GCATCGCAGT 1900 
CAAATTACAC AAATACCTTT 
TTCTGTCGTT/AAAGGACCAG 2000 
CTTCACCTGG CCAGATTTCA 
TCACAAA0AT ATCGGGTAAG 2100 
ATTCCATACA TCAATTGACG 
CAACTATGAG TAGTGGGAGT 2200 
GGTT/TTACTA CTCCGTTTAA 
AAGTGCTCAT GTCTTCAATT 2300 
AATTTGTTCC GGCAGAAGTA 

CACAAAAGG CGGTGAATGA 2400 
AAAAACAGAT GTGACGGATT 
AGTGTTTATC AGATGAATTT 2500 
aaAgtcaaac ATGCGAAGCG 
rCAAACTTC AGAGGGATCA 2600 
GTAC6GATAT TACCATCCAA 
GTTACGCTAT TGGGTACCTT 2700 
AAAAATAGAT GAGTCGAAAT 
GGTATATCGA AGATAGTCAA 2800 
GCAAAACATG AAACAGTAAA 
TTCAGCCCAA AGTCCAATCG 2900 
CACACCTTGA ATGGAATCCT 
AAGTGTGCCC ATCATTCGCA 3000 
TACAGACTTA AATGAGGACC 
CGCAAGATGG GCACGCAAGA 3100 
CCATTAGTAG GAGAAGC6CT 
GAGAGACAAA CGTGAAAAAT 3200 
AGGCAAAAGA ATCTGTAGAT 
TTACAA6CG6 ATACGAATAT 3300 
TCATAGCATT CGAGAAGCTT 
TCAATGCGGC TATTTTTGAA 3400 
TCCCTATATG ATGCGAGAAA 
CTTATCCTGC TGGAACGTGA 3500 
ACCAACGTTC GGTCCTTGTT 
GAAGTTCGTG TCTGTCCGGG 3600 
CAAG6AGGGA TATGGAGAAG 
ATACAGACGA ACTGAAGTTT 3700 
AATAACACGG TAACGTGTAA 
AGGTGCGTAC ACTTCTCGTA 3800 
CAGCTGATTA TGCGTCAGTC 
AGA6AGAATC CTTGTGAATT 3900 
ACCAGTTGGT TATGTGACAA 
AGGTATGGAT TGAGATTGGA 4000 
GTGGAATTAC TCCTTATGGA 
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/ 

26~. A recombinant DNA transfer vector comprising 

DNA having the following nucleotide sequence or / 

equivalent nucleotide sequences containing base^ whose 

translated region codes for the same amino aci4 sequence 

(start HD-1) ATGB ATAACAATCC GAACATpAAT 

GAATGCATTC CTTATAATTG TTTAAGTAAC CCTGAAGTAG AAGTAJTAGG 600 
TGGAGAAAGA ATAGAAACTG GTTACACCCC AATCGATATT TCCXTGTCGC 
TAACGCAATT TCTTTTGAGT GAATTTGTTC CCGGTGCTGG ATTTGTSTTA 700 
GGACTAGTTG ATATAATATG GGGAATTTTT GGTCCCTCTC A#TBGGACGC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAG 
ATTTACGCAG AATCTTTTAG AGAGTGGGAA GCAGATCCJA 
ATTAAGAGAA GAGATGCGTA TTCAATTCAA TGACATGAAC AGTGCCCTTA 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATBAAGT TCCTCTTTTA 1000 
TCAGTATATG TTCAAGCTGC AAATTTACAT TTATJZAGTTT TGAGAGATGT 
TTCAGTGTTT GGACAAAGGT GGGGATTTGA TGCCGCGACT ATCAATAGTC 1100 
GTTATAATGA TTTAACTAGG CTTATTGGCA ACTATACAGA TTATGCTGTG 
CGCTGGTACA ATACGGGATT AGAGCjsf^TA 



5AAGAATTCG BOO 
TCTTTATCAA 
CTAATCCAGC 900 



TTGGGTAAGG TATAATCAAT TTAGAAGi 
ATATCGTTGC TCTATTCTCA AAT7ATG! 
ACAGTTTCCC AATTAACAAG AGi 
TTTTGATGGT AGTTTTCGTG GA^TG* 
GGCAACCACA TCTTATGGAT A' 
GTGCATAGAG GCTTTAATTA 



rGGGGACCGG ATTCTAGAGA 1200 
GCTAACACTT ACTGTATTAG 
GTCGAAGGTA TCEAATTCGA 1300 
fAT ACGAACCCAG/fATTAGAAAA 

GAGAAT£6AA CAGAATATTA 1400 
CCAT TTATACTGAT 
XAAATAA CAGCTTCTCC 1500 



TGTAGGGTTT TCAGGACCAG A-ATTCuCATT CCCTTTATTT GGGAATGCGG 
GGAATGCAGC TCCACCCGTA ^TTG*pCTCAT TAACTGGTTT GGGGATTTTT 1600 

GAAGA ATTATACTTG GTTCAGGCCC 

1700 



AGAACATTAT CTTCACCTTT/ATA 

AAATAATCAG GAACTGTTTG fTCGtTGATGG AACGGAGTTT TCTTTTGCCT 



CCCTAACGAC CAACTTGGCT tGtACTATAT ATAGACAAAG GGGTACAGTC 
GATTCACTA6 ATGTAA/ACC GCCACAGGAT AATAGTGTAC CACCTCGTGC 1800 
GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC CAAGCAGCTG 
GAGCAGTTTA CACGTTGAGA GCTCAACGT (stop HD-1) 

/ (start HD-73) CCT ATGTTCTCTT 

GGATACATCG T/AGTGCTGAA TTTAATAATA TAATTGCATC GGATAGTATT 1800 
ACTCAAATCC/CTGCAGTGAA GGGAAACTTT CTTTTTAATG GTTCTGTAAT 
TTCAGGACCA GGATTTACTG GTGGGGACTT AGTTAGATTA AATAGTAGTG 1900 
GAAATAApAT TCAGAATAGA GGGTATATTG AAGTTCCAAT TCACTTCCCA 
TCGACAJCTA CCAGATATCG AGTTCGTGTA CGGTATGCTT CTGTAACCCC 2000 
GATTCACCTC AACGTTAATT GGGGTAATTC ATCCATTTTT TCCAATACAG 
TACCAGCTAC AGCTACGTCA TTABATAATC TACAATCAAS TGATTTTGGT 2100 
TATTTTGAAA GTGCCAATGC TTTTACATCT TCATTAGGTA ATATASTAGS 
TBTTAGAAAT TTTAGTGGGA CTGCAGGAGT GATAATAGAC ABATTTBAAT 2200 
/TATTCCAGT TACTGCAACA CTCGAGGCTG AATATAATCT BBAAABAGCG 
CAGAAGGCG6 TGAATGCGCT GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 
AACAAATGTA ACGGATTATC ATATTGATCA AGTGTCCAAT TTAGTTACGT 
ATTTATCGGA TGAATTTTGT CTGGATGAAA AGCGAGAATT GTCCGAGAAA 2400 
GTCAAACATG CGAAGCGACT CAGTGATGAA CGCAATTTAC TCCAAGATTC 
AAATTTCAAA GACATTAATA GGCAACCAGA ACGTGGGTGG BBCBBAAGTA 2500 
CAGGGATTAC CATCCAAGGA GGGGATGACG TATTTAAAGA AAATTACGTC 
ACACTATCAG GTACCTTTGA TGAGTGCTAT CCAACATATT TGTATCAAAA 2600 
AATCGATGAA TCAAAATTAA AAGCCTTTAC CCGTTATCAA TTAAGAGGGT 
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ATATCGAAGA 

AAACATGAAA 

AGCCCAAAGT 

ACCTTGAATG 

TGTGCCCATC 

AGACTTAAAT 

AAGATGGGCA 

TTAGTAGGAG 

AGACAAACGT 

CAAAAGAATC 

CAAGCGGATA. 

TAGCATTCGA 

ATGCGGCTAT 

CTATATGATG 

ATCCTGCTGG 

AACGTTCGGT 

GTTCGTGTCT 

GGAGGGATAT 

CAGACGAACT 

AACACGGTAA 

TGCGTACACT 

CTGATTATGC 

GAGAATCCTT 

AGTTGGTTAT 

TATGGATTGA 

GAATTACTCC 



TAGTCAAGAC 
CAGTAAATGT 
CCAATC6GAA 
GAATCCTGAC 
ATTCGCATCA 
GAGGACCTAG 
CGCAAGACTA 
AAGCGCTAGC 
6AAAAATTGG 
TGTAGATGCT 
CGAATATTGC 
GAAGCTTAT.C 
TTTT6AAGAA 
CGAGAAATGT 
AACGTGAAAG 
CCTTGTTGTT 
GTCCG6GTCG 
GGAGAAGGTT 
GAAGTTTAGC 
CGTGTAATGA 
TCTCGTAATC 
GTCAGTCTAT 
GTGAATTTAA 
GTGACAAAAG 
GATTGGAGAA 
TTATGGAGGA 



TTAGAAATCT 

GCCA6GTACG 

AGTGTGGAGA 

TTAGATTGTT 

TTTCTCCTTA 

GTGTATGGGT 

GGGAATCTAG 

TCGTGTGAAA 

AATGGGAAAC 

TTATTTGTAA 

CATGATTCAT 

TGCCTGAGCT 

TTAGAAGGGC 

CATTAAAAAT 

GGCATGTAGA 

CC6GAATGGG 

TGGCTATATC 

GCGTAACCAT 

AACTGCGTAG 

TTATACJGTA 

GAGGA/ATA 

GAAGAAAA^T 

CAGflGG6/AT 

AAT/TAGAATA 

ACBGAftGGAA 

A flefrid HD, 



ATTTAATTCG 
GGTTCCTTAT 
GCCGAATCGA 
CGTGTAGGGA 
GACATTGATG 
GATCTTTAAG 
AGTTTCTCGA 
AGAGCGGAGA 
AAATATCGTT 
ACTCTCAATA 
GCGGCAGATA 
GTCTGTGATT, 
GTATTTTC 
GGTGATTTtA 

tgtaga/gaa 
aagcagaagt 
cttdgtgtca 
tcatgagatc 

M3AGGAAAT 
^ATCAAGAA] 
CGAAGCTpCT 
CGTATACAGA 
AGGGATTACA 
CTTCCCAGAA 
IATTTATCGT 
r 3) . 



CTACAATGCA 
GGCCGCTTTC 
TGCGCGCCAC 
TGGAGAAAAl 
TAGGATGT/ 
ATTAAGACGC 
AGAGAAACCA 
AAAAATGGAG 
TATAAAGAGG 
TGATCAATTA 
mCGTGTTCA 
tCGGGTGTCA 
TGCATTCTCC 
ATAATGGCTT 
CAAAACAACC 
GTCACAAGAA 
CAGCGTACAA 
GAGAACAATA 
CTATCCAAAT 
AATACGGAGG 

TCCGTACCAG 
TGGACGAAGA 
CGCCACTACC 
ACCGATAAGG 
GGACAGCGTG 



270C 
BOO 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 

3700 
3800 
3900 



27. A recombinant/ DN A transfer vector comprising 
DNA having the fol/lovflng nucleotide sequence or 
equivalent nucleotide sequences containing bases whose 
translated region codes for the same amino acid 
sequence : 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

21 



CGAACATCAA 
GAAGTATTi 
TTCCTTGTCG 
GATTTGXGTT 
CAATGGGACG 
AGAAGrATTC 
ATCT/TTATCA 
ACXAATCCAG 
CAGTGCCCTT 
yfcCTCTTTT 
iTGAGAGATG 
TATCAATAGT 
ATTATGCTGT 
GATTCTAGAG 
AACTGTATTA 



(start 
'TGAATGCATT 
GTGGAGAAAG 
CTAACGCAAT 
AGGACTAGTT 
CATTTCTTGT 
GCTAGGAACC 
AATTTACGCA 
CATTAAGAGA 
ACAACCGCTA 
ATCAGTATAT 
TTTCAGTGTT 
CGTTATAATG 
ACGCTGGTAC 
ATTGGGTAAG 
GATATCGTTG 



HD-73) 

CCTTATAATT 

AATAGAAACT 

TTCTTTTGAG 

GATATAATAT 

ACAAATTGAA 

AAGCCATTTC 

GAATCTTTTA 

AGAGATGCGT 

TTCCTCTTTT 

GTTCAAGCTG 

TGGACAAAGG 

ATTTAACTAG 

AATACGGGAT 

GTATAATCAA 

CTCTGTTCCC 



ATG 

GTTTAAGTAA 
GGTTACACCC 
TGAATTTGTT 
GGGGAATTTT 
CAGTTAATTA 
TAGATTAGAA 
GAGAGTGGGA 
ATTCAATTCA 
TGCAGTTCAA 
CAAATTTACA 
T66GGATTTG 
GCTTATTGGC 
TAGAACGTGT 
TTTAGAAGAG 
GAATTATGAT 



GATAACAATC 400 
CCCTGAAGTA 
CAATC6ATAT 500 
CCCGGTGCTG 
TGGTCCCTCT 600 
ACCAAAGAAT 
GGACTAAGCA 700 
AGCAGATCCT 
ATGACATGAA BOO 
AATTATCAAG 
TTTATCAGTT 900 
ATGCC6CGAC 
AACTATACAG 1000 
ATGGGGACCG 
AATTAACACT 1100 
AGTAGAAGAT 
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22 
23 
24 

25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 

59 

60 

61 

62 
63 

64 

65 

66 

67 

68 

69'' 

7/6 

/71 



ATCCAATTCG AACAGTTTCC 
GTATTAGAAA ATTTTGATGG 
AAGAAGTATT AGGAGTCCAC 
TCTATACGGA TGCTCATAGG 
ATGGCTTCTC CTGTAGGGTT 
TGGAACTATG GGAAATGCAG 
GTCAGGGCGT GTATAGAACA 
AATATAGGGA TAAATAATCA 
TGCTTATGGA ACCTCCTCAA 
GAACGGTAGA TTCGCTGAAT 
CCTAGGCAAG AATTTAGTCA 
AGGCTTTAGT AATAGTAGTG 

(start HD-1) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 
GAAGACCTAT TAATCAGGGT 
AATTTACAGT CCGGAAGCTT 
CTTTTCAAAT GGATCAAGTG 
CAGGCAATGA AGTTTATATA 
ACCTTTGAGG CAGAA7ATG 
GCTGTTTACT TCTTCCAA/l C 
ATCATATTGA TCAAGTA/lCC 
TGTCTGGATG AAAAACAAGA 
ACTTAGTGAT GAGCG3AAT 
ATAGACAACT AGACCGTGG 
GGAGGCGATG ACGTAfptCA 
TGATGAGTGC 7ATC y 0AAC 
TAAAAGCCTA TACCCGJ7AT 
GACTTAGAAA TGTATTTAAT 
TGTGCCAGGT A'CGGGTTCCT 
gaaagtgtgg/ AGAGCCGAAT 

GACTTAGAJT GTTCGTGTAG 
TCA7T7C/CC TTAGACATTG 
TAGGTG'TATG GGTGATCTTT 
CTAGGGAATC TAGAGTTTCT 
AGCJCGTGTG AAAAGAGCGG 
TGGAATGGGA AACAAATATC 
GCTTTATTTG TAAACTCTCA 
TGCCATGATT CATGCGGCAG 
ATCTGCCTGA GCTGTCTGTG 
GAATTAGAAG GGCGTATTTT 
TGTCATTAAA AATGGTGATT 
AAGGGCATGT AGATGTAGAA 
CTTCCGGAAT GGGAAGCAGA 
TCGTGGCTAT ATCCTTCGTG 
GTTGCGTAAC CATTCATGAG 
AGCAACTGC6 TAGAAGAGGA 



CAATTAACAA GAGAAATTTA TACAAACCCA 120(] 
TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
ATTTGATGGA TATACTTAAC AGTATAACCA 1^00 
GGTTATTATT ATTGGTCAGG GCATCAAATrf 
TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
CTCCACAACA ACGTATTGTT GCTCAACJAG 
TTATCGTCCA CTTTATATAG AAGACDTTTT 1500 
ACAACTATCT GTTCTT6ACG GGACAGAATT 
ATTTGCCATC CGCTGTATAC AG^AAAAGCG 1600 
GAAATACCGC CACAGAATAA CAACGTGCCA 
TCGATTAAGC CATGTTTCAA/TGTTTCGTTC 1700 
TAAGTATAAT AAGAGCT C6nd hd-73) 

CCAACGT TTTCTTGjZCA GCATCGCAGT 1900 
TCCTTCATCA CAAATJACAC AAATACCTTT 
GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 
CTTCGAAGAA CTXCACCTGG CCAGAT7TCA 
TGCACCATTA TGACAAAGAT ATCGGGTAAG 2100 
CAAATTTACA AT1CC ATACA TCAATTGACG 
AATTTTTCAG CAACTATGAG 7AGTGGGAGT 2200 
TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
TATTTAGG7T AAGTGCTCAT GTC7TCAATT 2300 
IATCGAATTG AATTTGTTCC GGCAGAAGTA 
tVaGAAAGA GCACAAAAGG CGGTGAATGA 2400 
AAWTCGGG7T AAAAACAGAT GTGACGGATT 
A'ATTTAGTTG AG7GTTTATC AGA7GAA777 2500 
ATTGTCCGA / G AAAGTCAAAC A7GCGAAGCG 
TAC7TCAAGA 7CCAAAC77C AGAGGGA7CA 2600 
7GGAGW3GAA G7AC6GATA7 7ACCA7CCAA 
. jAGAA77AC G77ACGC7A7 TGGG7ACC77 2700 
A777A7A7CA AAAAA7AGAT GAG7CGAAA7 
CAA77AAGAG GG7A7A7CGA AGA7AG7CAA 2800 
7CGC7ACAA7 GCAAAACA7G AAACAG7AAA 
7ATGGCCGC7 77CAGCCCAA AG7CCAATCG 2900 
CGA7GCGCGC CACACC77GA A7GGAA7CC7 
GGA7GGAGAA AAG7G7GCCC A7CA77CGCA 3000 
A7G7AGGA76 7ACAGAC77A AA7GAGGACC 
AAGA77AAGA CGCAAGA7GG GCACGCAAGA 3100 
CGAAGAGAAA CCA77AG7AG GAGAAGC6C7 
AGAAAAAA7G GAGAGACAAA CG7GAAAAA7 3200 
G777A7AAAG AGGCAAAAGA A7C7G7AGA7 
A7A7GA7CAA 77ACAAGCGG A7ACGAA7A7 3300 
A7AAACG7G7 TCA7AGCA77 CGAGAAGC77 
ATTCCGGGTG TCAATGCGGC 7A777776AA 3400 
CAC7GCA77C 7CCC7A7A7G A7GCGAGAAA 
77AA7AA7GG C77A7CC7GC 7GGAACG7GA 3500 
GAACAAAACA ACCAACG77C GG7CC77G7T 
AG7G7CACAA GAAG77CG7G 7C7G7CCGGG 3600 
7CACAGCG7A CAAGGAGGGA 7A7GGAGAAG 
A7CGAGAACA ATACAGACGA AC7GAAG777 3700 
AATCTA7CCA AATAACACGG 7AACG7GTAA 
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72 
73 
74 
75 
76 
77 
78 



TGATTATACT GTAAATCAAG AAGAATACGG 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC 
TATGAAGAAA AATCGTATAC fcGATGGACGA 
TAACAGAGGG TATAGGGATT ACACGCCACT 
AAGAATTAGA ATACTTCCCA GAAACCGATA 
GAAACGGAAG GAACATTTAT CGTGGACAGC 
GGAA (end HD-l) . 



AGGTGCGTAC ACTTCTCGTA 
CAGCTGATTA TGC6TCAGTC 
AGAGAGAATC CTT6TGAATT ^900 
ACCAGTTGGT TATGTGACA^ 
AGGTATGGAT TGAGATTGj^A 4000 
GTGGAATTAC TCCTTAT/GGA 



1 28. A recombinant DNA transfer vector comprising 

2 DNA having the following nucleotide sequence or 

3 equivalent nucleotide sequences containing bases whose 

4 translated region codes for the s^raie amino acid 

5 sequence: 



6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

2 



(start 

CGAACATCAA TGAATGCATT 
GAAGTATTAG GTGGAGAAAG 
TTCCTTGTCG CTAACGCAAT 
GATTTGTGTT AGGACTAGTT 
CAATGGGACG CATTTCTTGT 
AGAAGAATTC GCTAGGAACC 
ATCTTTATCA AATTTACGCA 
ACTAATCCAG CATTAAGAGA 
CAGTGCCCTT ACAACCGCTA, 
TTCCTCTTTT ATCAGTATAT 
TTGAGAGATG TTTCAGTGTT 
TATCAATAGT CGTTAT^ATG 
ATTATGCTGT ACGCTGGTAC 
6ATTCTAGAG ATTGGGTAAG 
AACTGTATTA GAT/ATCGTTG 
ATCCAATTCG AACAGTTTCC 
GTATTAGAAA ATTTTGATGG 
AGGAAGTATT/AGGAGTCCAC 
TCTATACGGA TGCTCATAAA 
ATGGCTTDTC CTGTAGGGTT 
TGGAAC/^TG GGAAATGCAG 
GTCAGGGCGT GTATAGAACA 
AATATAGGGA TAAATAATCA 
TGDTTATGGA ACCTCCTCAA 
GAACGGTAGA TTCGCTGGAT 
GCTAGGCAAG GATTTAGTCA 

/aggctttagt AATAGTAGTG 

(start HD-l ) 
GCTGAATTTA ATAATATAAT 
AACAAAATCT ACTAATCTTG 
GATTTACAGG AGGAGATATT 
ACCTTAAGAG TAAATATTAC 
AATTCGCTAC GCTTCTACTA 



HD-73)^ 

eery 

AAT^GAA^CT 
TTETTTTGAG 
GATATAhTAT 
AJlAAATTGAA 

/agcc^tttc 

3AATI 
^AGriTGCGT 
r TTCQfTCTTTT 
.GTTCAAGCTG 
^ACAAAGG 
ATTTAACTAG 
AATACGGGAT 
GTATAATCAA 
CTCTGTTCCC 
CAATTAACAA 
TAGTTTTCGA 
ATTTGATGGA 
GGGGAATATT 
TTCGGGGCCA 
CTCCACAACA 
TTATCGTCCA 
ACAACTATCT 
ATTTGCCATC 
6AAATACCGC 
TCGATTAAGC 
TAAGTATAAT 
CCAACGT 
TCCTTCATCA 
GCTCTGGAAC 
CTTCGAAGAA 
TGCACCATTA 
CAAATTTACA 



ATG 
GTTTAAGTAA 
GGTTACACCC 
TGAATTIGTT 
GGGG^TTTT 
CAGTTAATTA 
>GATTAGAA 
GAGAGTGGGA 
ATTCAATTCA 
TGCAGTTCAA 
CAAATTTACA 
TGGGGATTT6 
GCTTATTGGC 
TAGAACGTGT 
TTTAGAAGAG 
GAATTATGAT 
GAGAAATTTA 
GGCTCGGCTC 
TATACTTAAC 
ATTGGTCAGG 
GAATTCACTT 
ACGTATTGTT 
CTTTATATAG 
GTTCTTGACG 
CGCTGTATAC 
CACAGAATAA 
CATGTTTCAA 
AAGAGCT (en 
TTTCTTGGCA 
CAAATTACAC 
TTCTGTCGTT 
CTTCACCTGG 
TCACAAAGAT 
ATTCCATACA 



GATAACAATC 

CCCTGAAGTA 

CAATCGATAT 

CCCGGTGCTG 

TGGTCCCTCT 

ACCAAAGAAT 

GGACTAAGCA 

AGCAGATCCT 

ATGACATGAA 

AATTATCAAG 

TTTATCAGTT 

ATGCCGCGAC 

AACTATACAG 

ATGGGGACCG 

AATTAACACT 

AGTAGAAGAT 

TACAAACCCA 

AGGGCATAGA 

AGTATAACCA 

GCATCAAATA 

TTCCGCTATA 

GCTCAACTAG 

AAGACCTTTT 

GGACAGAATT 

AGAAAAAGCG 

CAACGTGCCA 

TGTTTCGTTC 

d hd-73) 

GCATCGCAGT 

AAATACCTTT 

AAAGGACCAG 

CCAGATTTCA 

ATCGGGTAAG 

TCAATTGACG 



400 

500 

600 

700 

800 

900 

1 000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1900 

2000 

2100 
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AO GAAGACCTAT TAATCAGGGT 

41 AATTTACAGT CCGGAAGCTT 

42 CTTTTCAAAT GGATCAAGTG 

43 CAGGCAATGA AGTTTATATA 

44 ACCTTTGAGG CAGAATATGA 

45 GCTGTTTACT TCTTCCAATC 

46 ATCATATTGA TCAAGTATCC 

47 TGTCTGGATG AAAAACAAGA 

48 ACTTAGTGAT GAGCGGAATT 

49 ATAGACAACT AGACCGTGGC 

50 GGAGGCGATG ACGTATTCAA 

51 TGATGAGTGC TATCCAACGT 

52 TAAAAGCCTA TACCCGTTAT 

53 GACTTAGAAA TCTATTTAAT 

54 TGTGCCAGGT ACGGGTTCCT 

55 GAAAGTGTG6 AGAGCCGAAT 

56 GACTTAGATT GTTCGTGTAG 

57 TCATTTCTCC TTAGACATTG 

58 TAGGTGTATG GGTGATCTTT 

59 CTAGGGAATC TAGAGTTTCT 

60 AGCTCGTGTG AAAAGAGCGG 

61 TGGAATGGGA AACAAATATC 

62 GCTTTATTTG TAAACTCTCA 

63 TGCCATGATT CATGCGGCAG 

64 ATCTGCCTGA GCTGTCTGT.G 

65 GAATTAGAAG GGCGTATTTT 

66 TGTCATTAAA AATGGTGATT 

67 AAGGGCATGT AGAT(§TAGAA 

68 CTTCCGGAAT GGGAAGCAGA 

69 TCGTGGCTAT ATCCTTCGTG 

70 GTTGCGTAAC CATTCATGAG 

71 AGCAACTGCG TAGAAGAGGA// 

72 TGATTATACT GTAAATCAAG / 

73 ATCGAGGATA TAACGAAGCT ( 

74 TATGAAGAAA AATCGT^fTAC t 

75 TAACAGAGGG TATAGGGATT 
75 AAGAATTAGA ATAC/TCCCA 

77 GAAACGGAAG GA^CATTTAT 

78 GGAA (end HDyl ) . 



AATTTTTCAG 
TAGGACTGTA 
TATTTACGTT 
GATCGAATTG 
TTTAGAAAGA 
AAATC6GGTT 
AATTTAGTTG 
ATTGTCCGAG 
TACTTCAAGA 
TGGAGAGGAA 
AGAGAATTAC 
ATTTATATCA 
CAATTAAGAG 
TCGCTACAAT 
TATGGCCGCT 
CGATGCGCGC 
GGATGGAGAA 
ATGTAGGATG 
AAGATTAAGA 
CGAAGAGAAA 
AGAAAA^ATG 

gttta^Wag, 

ATATBATEAl 
ATA^ACGrj^T 
ATTECGGGTG 



CACTGC 



rrc 



TTAATAA^TGG 
GA'ACAAAj 
AGT/GTCACAA 
Tj&CAGCGTA 
tfl^G^AACA 
AATCTATCCA 
AAGAATACGG 
CCTTCCGTAC 
AGATGGACGA 
ACACGCCACT 
GAAACCGATA 
CGTG.GACAGC 



CAACTATGAG 
GGTTTTACTA 
AAGTGCTCAT 
AATTTGTTCC 
GCACAAAAGG 
AAAAACAGAT 
AGT6TTTATC 
AAAGTCAAAC 
TCCAAACTTC 
GTAC6GATAT 
GTTACGCTAT 
AAAAATAGAT 
GGTATATCG/ 

gcaaaaca" 
ttcagcc^aa 
cacacc7tga 
aagtg/gccc 
tacagactta 
cgqaagatgg 
cq^ttagtag 
agagacaaa 

'AGGCAAAAGA 
TTACAAGCGG 
TCATAGCATT 
TCAATGCpGC 
TCCCTAfATG 
Cp^TCCTGC 
CCAACGTTC 
GAAGTTCGTG 
CAAGGAGGGA 
ATACAGACGA 
AATAACACGG 
AGGTGCGTAC 
CAGCTGATTA 
AGAGAGAATC 
ACCAGTTGGT 
AGGTATGGAT 
GTGGAATTAC 



TAGTGGGAGT 
CTCCGTTTAA 
GTCTTCAATT 
GGCAGAAGTA 
CGGTGAATi 
GTGACGGA^T 
AGATGA0TTT 
ATGCGAAGCG 
AGAGGGATCA 
TADCATCCAA 
TJZGGTACCTT 
AGTCGAAAT 
AGATAGTCAA 
AAACAGTAAA 
AGTCCAATCG 
ATGGAATCCT 
ATCATTC6CA 
AATGAGGACC 
GCACGCAAGA 
GAGAAGCGCT 
CGTGAAAAAT 
ATCTGTAGAT 
ATACGAATAT 
CGAGAAGCTT 
TATTTTT GAA 
ATGCGAGAAA 
TGGAACGTGA 
GGTCCTTGTT 
TCTGTCCGGG 
TATGGAGAAG 
ACTGAAGTTT 
TAACGTGTAA 
ACTTCTCGTA 
TGCGTCAGTC 
CTTGTGAATT 
TATGTGACAA 
TGAGATTGGA 
TCCTTATGGA 



2200/ 
TOO 
i400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3B00 
3900 
4000 



1 29/ The DNA transfer vector of claim 25 trans- 

2 ferrec/ to and replicated in a prokaryotic or lower 

3 eukaryotic microorganism. 



t 
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30. The DNA transfer vector of claim 26 trans 
ferred to and replicated in a prokaryotic or loyer 
eukaryotic microorganism. 

31. The DNA transfer vector of claim/27 trans- 
ferred to and replicated in a prokaryotic or lower 
eukaryotic microorganism. 

32. The DNA transfer vector ol claim 28 trans- 
ferred to and replicated in a prpfkaryotic or lower 
eukaryotic microorganism. 

33. Plasmid pEWl as sh/wn in FIGURE 1 of the 
drawings . 

34. Plasmid p>kW2 as sho^ff in FIGURE 2 of the 
drawings . 




35. Plasmid/ pEty3 as shown in FIGURE 3 of the 
drawings . 

36. Plasmid pEW4 as shown in FIGURE 4 of the 
drawings , 

37/ Plasmid pACB-1, having the construction of 
plasmid pEW3 except that the DNA encoding aspartic 
aci,d at position 411 is converted to encode asparagine , 
ar/d the DNA encoding glycine at position 425 is con- 
averted to encode glutamic acid. 

38. Plasmid pSYWl, having the construction of ~ plasmid 
pEW3 except that the DNA encoding arginine at position 
289 is converted to encode glycine, the DNA encoding 
arginine at position 311 is converted to encode lysine, 
and the DNA encoding tyrosine at position 313 is conver- 
ted to encode glutamate. 
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1 39. A microorganism transformed by the 

2 vector of claim 25. 

1 40. A microorganism transformed by the tr/nsfer 

2 vector of claim 26. 

1 41. A microorganism transformed by th4 transfer 

2 vector of claim 27. 



Si 
m 



Hi 
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42. A microorganism trans forme dyby the transfer 
vector of claim 28. 



43. E. coli (pEW3) , a 
to claim 39. 



microorganism according 



44. E. coli (pEw/) , a A microorganism according to 
claim 40 . 



45. E. coli (pACB- 
to claim 41. 



Iicroorganism according 



46. E. coli (pSYWl) , a microorganism according 
to claim 42. 



1 47. A process for preparing pesticidal chimeric 

2 toxin EW3 having the following amino acid sequence: 
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43 which comprises cuixuring a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pEW3, comprising DNA having the following nucleotide 

46 sequence or/equivalent nucleotide sequences containing 

47 bases whos'e translated region codes for the same 

48 amino acid sequence: 



49 




(start 


HD-73) 


ATG 


GATAACAATC 


400 


50 


CGAAEATCAA 


TGAATGCATT 


CCTTATAATT 


GTTTAAGTAA 


CCCTGAAGTA 




51 


GAAjSTATTAG 


GTGGAGAAAG 


AATAGAAACT 


GGTTACACCC 


CAATCGATAT 


500 


52 


tt;ccttgtcg 


CTAACGCAAT 


TTCTTTTGAG 


TGAATTTGTT 


CCCGGTGCTG 




53 


GATTTGTGTT 


AGGACTAGTT 


GATATAATAT 


GGGGAATTTT 


TGGTCCCTCT 


600 


54 


/CAATGGGAC6 


CATTTCTTGT 


ACAAATTGAA 


CAGTTAATTA 


ACCAAAGAAT 




55 


/ AGAAGAATTC 


GCTAGGAACC 


AAGCCATTTC 


TAGATTAGAA 


GGACTAA6CA 


700 


56 


/ ATCTTTATCA 


AATTTACGCA 


GAATCTTTTA 


GAGAGTGGGA 


AGCAGATCCT 






' ACTAATCCAG 


CATTAAGAGA 


AGAGATGCGT 


ATTCAATTCA 


ATGACATGAA 


BOO 


58 / 


CAGTGCCCTT 


ACAACCGCTA 


TTCCTCTTTT 


TGCAGTTCAA 


AATTATCAAG 




59 


TTCCTCTTTT 


ATCAGTATAT 


GTTCAAGCTG 


CAAATTTACA 


TTTATCAGTT 


900 


60 


TT6AGAGATG 


TTTCAGTGTT 


TGGACAAAGG 


TGGGGATTTG 


ATGCCGCGAC 
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61 TATCAATAGT 

62 ATTAT6CTGT 
6 3 GATTCTAGAG 

64 AACTGTATTA 

65 ATCCAATTCG 

66 6TATTAGAAA 
6 7 AAGAAGTATT 
68 TCTATACGGA 
6 9 ATGGCTTCTC 

70 TGGAACTATG 

71 GTCAGGGCGT 

72 AATATAGGGA 

73 TGCTTATGGA 

74 GAACGGTAGA 

75 CCTAGGCAAG 

76 AGGCTTTAGT 

77 (start 

78 GCTGAATTTA 

79 aacaaaatct 

80 gatttacagg 

81 accttaagag 

82 aattcgctac 

83 gaagacctat 

84 aatttacagt 

85 cttttcaaat 

86 caggcaatga 

87 acctttgagg 

88 gctgtttact 

89 atcatattga 

90 tgtctggatg 

91 acttagtgat 

92 atagacaact 

93 ggaggcgatg 

94 tgatgagtgc 

95 taaaagccta 

96 gacttagaaa 

97 tgtgccaggt 

98 gaaagtgtgg 

99 gacttagatt 

100 tcatttctcc 

101 taggtgtatg 

102 ctagggaati 

103 agctcgtg/g 

104 tggaatgj3ga 

105 gcttta/ttg 

106 tgcca7gatt 

107 ATCTISCCTGA 

108 gaa/tagaag 

109 TG/CATTAAA 

110 a/gggcatgt 

111 GHTCCGGAAT 

112 /TCGTGGCTAT 

113 / GTTGCGTAAC 

114 / AGCAACTGCG 



CGTTATAATG 
ACGCTGGTAC 
ATTGGGTAAG 
GATATCGTTG 
AACAGTTTCC 
ATTTTGATGG 
AGGAGTCCAC 
TGCTCATA6G 
CTGTAGGGTT 
GGAAATGCAG 
GTATAGAACA 
TAAATAATCA 
ACCTCCTCAA 
TTCGCTGGAT 
GATTTAGTCA 
AATAGTAGTG 
HD-1) 

ATAATATAAT 
ACTAATCTTG 
AGGAGATATT 
TAAATATTAC 
GCTTCTACTA 
TAATCAGGGT 
CCGGAAGCTT 
GGATCAAGTG 
A6TTTATATA 
CAGAATATGA 
TCTTCCAATC 

TCAAGTATCC 
AAAAACAAGA 
GAGCGGAATT 
AGACCGTGGC 
ACGTATTCAl 

tatccaaci 
tacccgt/at 

TCTATyT AAT 
ACGGGTTCCT 
AGAGuCGAAT 

gt/cgtgtag 
t/agacattg 
gtgatcttt 
taga6tttct 
aaaagagcgg 
aacaaatatc 
taaactctca 
catgcggcag 
gctgtctgt.g 
ggcgtatttt 
aatggtgatt 
agatgtagaa 
6ggaagcaga 
atccttcgtg 
cattcatgag 
tagaagagga 



ATTTAACTAG 
AATACGGGAT 
GTATAATCAA 
CTCTGTTCCC 
CAATTAACAA 
TAGTTTTCGA 
ATTTGATGGA 
GGTTATTATT 
TTCGGGGCCA 
CTCCACAACA 
TTATCGTCCA 
ACAACTATCT 
ATTTGCCATC 
GAAATACCGC 
TCSATTAAGC 
TAAGTATAAT 
CCAACGT 
TCCTTCATCA 
GCTCTGGAA 
CTTCGAAJ3AA 
TGCACCATTA 
CAAAXTTACA 
AATXTTTC 
TAGjGACTG, 
TA7TTAC 
GATCGAi 

tttaga/aga 
a^atj?bggtt 

aat7tagttg 
at7gtccgag 
t/cttcaaga 
ggagaggaa 

AGAGAATTAC 
ATTTATATCA 
CAATTAAGAG 
TCGCTACAAT 
TATGGCCGCT 
CGATGCGCGC 
6GATGGAGAA 
ATGTAGGATG 
AAGATTAAGA 
CGAAGAGAAA 
AGAAAAAATG 
GTTTATAAAG 
ATATGATCAA 
ATAAACGTGT 
ATTCCGGGTG 
CACTGCATTC 
TTAATAATGG 
GAACAAAACA 
AGTGTCACAA 
TCACAGCGTA 
ATCGAGAACA 
AATCTATCCA 



GCTTATTGGC AACTATACAG 
TAGAACGTGT ATGGGGACCG 
TTTAGAAGAG AATTAACACT 
GAATTATGAT AGTAGAAGAT 
GAGAAATTTA TACAAACCCA 
6GCTCGGCTC AGGGCATAGA 
TATACTTAAC AGTATAACCA 
ATTGGTCAGG GCATCAAATA 
GAATTCACTT TTCCGCTATA 
ACGTATTGTT GCTEAACTAG 
CTTTATATAG AAjSACCTTTT 
GTTCTTGACG GJ5ACAGAATT 



CGCTGTATAC 
CACAGAATA 
CATGTTTC 
AAGAGCT 
TTTCTT 



GAAAAAGCG 
CAACGTGCCA 
TGTTTCGTTC 
'(end hd-73) 
CA GCATCGCAGT 



CAAAT7ACAC AAATACCTTT 
-3TCT0TCGTT AAAGGACCAG 
CTTefACCTGG CCAGATTTCA 
TCACAAAGAT ATCGGGTAAG 



ttccataca 
:aactatgag, 

GGTTTTAJBTA 



tgaattgacg 

AGTGGGAGT 
CTCCGTTTAA 



AAGJECTCAT GTCTTCAATT 
TTGTTCC GGCAGAAGTA 
6CACAAAAGG CGGTGAATGA 
AAAAACAGAT GTGACGGATT 



AGTGTTTATC 

AAAGTCAAAC 

TCCAAACTTC 

GTACGGATAT 

GTTACGCTAT 

AAAAATAGAT 

GGTATATCGA 

GCAAAACAT6 

TTCAGCCCAA 

CACACCTTGA 

AAGTGTGCCC 

TACA6ACTTA 

CGCAAGATGG 

CCATTAGTAG 

GAGAGACAAA 

AGGCAAAAGA 

TTACAAGCGG 

TCATAGCATT 

TCAATGCGGC 

TCCCTATATG 

CTTATCCTGC 

ACCAACGTTC 

GAAGTTCGTG 

CAAGGAGGGA 

ATACAGACGA 

AATAACACGG 



AGATGAATTT 

ATGCGAAGCG 

AGAGGGATCA 

TACCATCCAA 

TGGGTACCTT 

GAGTCGAAAT 

AGATAGTCAA 

AAACAGTAAA 

AGTCCAATCG 

ATGGAATCCT 

ATCATTCGCA 

AAT6AGGACC 

GCACGCAAGA 

GAGAAGCGCT 

CGTGAAAAAT 

ATCTGTAGAT 

ATACGAATAT 

CGAGAAGCTT 

TATTTTTGAA 

ATGC6AGAAA 

TGGAACGTGA 

GGTCCTTGTT 

TCTGfCCGGG 

TATGGAGAAG 

ACTGAAGTTT 

TAACGTGTAA 



1000 

1100 

1200 

1300 

1400 

1500 

1600' 

1700 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 



CP 



1U 



115 
116 

117 
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120 
121 



1 

2 



3 
4 
5 
6 
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8 
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23 
24 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 



TGATTATACT 
ATCGAGGATA 
TAT6AAGAAA 
TAACAGAGGG 
AAGAATTAGA 
GAAACGGAAG 
GGAA (end 



GTAAATCAAG 
TAACGAAGCT 
AATCGTATAC 
TATAGGGATT 
ATACTTCCCA 
GAACATTTAT 
HD-1). 
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AAGAATACGG 
CCTTCCGTAC 
AGAT6GACGA 
ACACGCCACT 
GAAACCGATA 
CGTGGACAGC 



M12ClFDF3p2 

AGGTGCGTAC ACTTCTCGTA 3800 
CAGCTGATTA TGCGTCAGTC 
AGAGAGAATC CTTGTGAATT 390C 
ACCAGTTGGT TATGTGACAA 
AGGTATGGAT TGAGATT6GA 
GT6GAATTAC TCCTTATGGA, 



48. A process for preparing pesticida/ chimeric 
toxin EW4 having the following amino acid 7 sequence 
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43 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pEW4 , comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences/containing 

47 bases whose translated region codes for t^e same amino 

48 acid sequence: 



49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 




(start HD-1) ATGB ATAACAATO 

GAAT6CATTC CTTATAATTG TTTAAGTAAC CCTGAAGT/fe 
TGGAGAAAGA ATAGAAACTG 6TTACACCCC AATCGATATT 
TAACGCAATT TCTTTTGAGT GAAT7TGTTC CCGG7GCTGG 
GGACTAGTTG ATATAATATG GG5AATTTTT GGTCECTCTC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAA 
ATTTACGCAG AATCTTTTAG AGA6T6GGAA BUAGATCCTA 
ATTAAGAGAA GAGATGCGTA TTCAATTCAa/tGACATGAAC 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATCAAGT 
TCAGTATATG TTCAAGCTGC AAATTTAGAT TTATCAGTTT 
TTCAGTGTTT GGACAAAGGT ^GGaATTTGA TGCCGCGACT 
GTTATAATGA TTTAACTAGG/ CTTATJGGCA ACTATACAGA 
CGCTGGTACA ATACGGGAT7T AGAGCGTGTA TGGGGACCGG 
TTGGGTAAGG TATAATCAAT TTAGAAGAGA GJJTAACACTT 
ATATCGTTGC TCTATTCyCA WTATGATA/GTCGAAGGTA 
ACAGTTTCCC A ATT AACA AG lAG A AAT1TAT ACGAACCCAG 
TTTTGATGGT AGTTTTDGTG^AAJTGadTCA GAGAATAGAA 
GGCAACCACA TCTTATGGAT/ATCCTTAATA GTATAACCAT 
GTGCATAGAG GCTTTAfflW TTGGTCAGGG CATCAAATAA 
TGTAGGGTTT TCAGGAC5AG AATTCGCATT CCCTTTATTT 
GGAATGCAGC TCCAECCGTA CTTGTCTCAT TAACTGGTTT 
AGAACATTAT CTT^ACCTTT ATATAGAAGA ATTATACTTG 
AAATAATCAG GAACTGTTTG TCCTTGATGG AACGGAGTTT 
CCCTAACGAC EAACTTGCCT TCCACTATAT ATAGACAAAG 

gattcactag/atgtaatacc GCCACAGGAT AATAGTGTAC 

GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC 
GAGCAGT7T A CACCTTGAGA GCTCAACGT (stop HD-1 
/ (start HD-73) CCT 

GGATACATCG TAGTGCTGAA TTTAATAATA TAATTGCATC 
ACTCAAATCC CTGCAGTGAA GGGAAACTTT CTTTTTAATG 
TTDhGGACCA ggatttactg gtggggactt AGTTAGATTA 
GAAATAACAT TCAGAATAGA GGGTATATTG AAGTTCCAAT 
TCGACATCTA CCAGATATCG AGTTCGTGTA CGGTATGCTT 
/GATTCACCTC AACGTTAATT 6GG6TAATTC ATCCATTTTT 
TACCAGCTAC AGCTACGTCA TTA6ATAATC TACAATCAAG 
TATTTTGAAA GTGCCAATGC TTTTACATCT TCATTAGGTA 
TGTTAGAAAT TTTAGTGGGA CTGCAGGAGT GATAATAGAC 
TTATTCCAGT TACTGCAACA CTCGAGGCTG AATATAATCT 



GAACATCAAT 
AAGTATTAG6 
TCCTTGTCGC 
ATTTGTGTTA 
AATGGGACGC 
6AAGAATTCG 
TCTTTATCAA 
CTAATCCAGC 
AGTGCCCTTA 
TCCTCTTTTA 
TGAGAGATGT 
ATCAATAGTC 
TTATGCTGTG 
ATTCTAGAGA 
ACTGTATTAG 
TCCAATTC6A 
TATTAGAAAA 
CAGAATATTA 
TTATACTGAT 
CAGCTTCTCC 
GGGAATGCGG 
GGGGATTTTT 
6TTCAGGCCC 
TCTTTTGCCT 
GGGTACAGTC 
CACCTCGTGC 
CAAGCAGCTG 

ATGTTCTCTT 
GGATAGTATT 
GTTCTGTAAT 
AATAGTAGTG 
TCACTTCCCA 
CTGTAACCCC 
TCCAATACAG 
TGATTTTGGT 
ATATAGTAGG 
AGATTTGAAT 
GGAAAGAGCG 



) 



600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1800 
1900 
2000 
2100 
2200 



# 



# 
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88 
89 
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93 
94 
95 
96 
97 
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101 
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104 
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108 
109 
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114 
115 
116 
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118 

119 
120 
121 



CABAAGGCGG 
AACAAATG7A 
ATTTATCGGA 
GTCAAACATG 
AAATTTCAAA 
CAGGGATTAC 
ACACTATCAG 
AATCGATGAA 
ATATCGAAGA 
AAACATGAAA 
AGCCCAAAGT 
ACCTTGAATG 
TGTGCCCATC 
AGACTTAAAT 
AAGATGGGCA 
TTAGTAGGA6 
AGACAAACGT 
CAAAAGAATC 
CAAGCGGATA 
TAGCATTCGA 
ATGCGGCTAT 
CTATATGATG 
ATCCTGCTGG 
AACGTTCGGT 
■ GTTCGTGTCT 
GGAGGGATAT 
CAGACGAACT 
AACACGGTAA 
TGCGTACACT 
CTGATTATGC 
GAGAATCCTT 
AGTTGGTTAT 
TATGGATTGA 
GAATTACTCC 



T6AATGCGCT 
ACGGATTATC 
TGAATTTTGT 
CGAAGCGACT 
GACATTAATA 
CATCCAAGGA 
GTACCTTTGA 
TCAAAATTAA 
TAGTCAAGAC 
CAGTAAATGT 
CCAATCGGAA 
GAATCCTGAC 
ATTCGCATCA 
GAGGACCTAG 
CGCAAGACTA 
AAGCGCTAGC 
GAAAAATTGG 
TG7AGATGCT 
CGAATATTGC 

'gaagcttatc 
ttttgaa6aa 
cgagaaatgt 
aacgtgaaag 
ccttgttgtt 
gtccgggtcg 
ggagaagg77 

GAAGTTTAGC 

C6TGTAATGA 

TCTCGTAATC, 

GTCAGTCTA' 

GTGAATTTAI 

GTGACAAAAG 

6A77GGAGAI 

TTATGGAGSA 



GTTTACGTCT 
ATATTGATCA 
CTGGATGAAA 
CAGTGATGAA 
GGCAACCAGA 
GGGGATGACG 
TGAGTGCTAT 
AAGCCTTTAC 
TTAGAAATCT 
GCCAGGTACG 
AGTGTGGAGA 
TTAGATTGTT 
TTTCTCCTTA 
GTGTATGGGT 
GGGAATCTAG 
TCGTGTGAAA 
AATGGGAAAC 
TTATTTGTAA 
CATGATTCA7 
TGCCTGAGCT 
TTAGAAGGGC 
CATTAAAAAT 
GGCATG^G 
CCGGAATG 
TGGETTATA/G 
GCSTAACCAT 
CTGDGTAG 
TATACTGTA 
GAGrikrAJ 

ga/eaaaaat 

AGGGTAT 
TTAGAATA 
ACGGAAGGAA 
A (end HD- 



ACAAACCAAC 
AGTGTCCAAT 
AGCGAGAATT 
CGCAATTTAC 
ACGTGGGTGG 
TATTTAAAGA 
CCAACATATT 
CCGTTATCAA 
ATTTAATTCG 
GGTTCCTTAT 
GCCGAATCGA 
CGTGTAGGGA 
GACA7TGATG 
GATCTTTAA 
AGTTTCTD 
AGAGCGGAGA 
AAA7A7EG77 
ACTCTCAATA 
GCGGCAGATA 
GTCT GTGATT 
GTATTTTCAC 
GTGATTTTA 
7G7AGAA6AA 
AAGCAGAAGT 
CTTCGTGTCA 
TCATGAGATC 
AAGAGGAAAT 
TCAAGAAG 
CGAAGCTCCT 
CGTATACAGA 
AGGGATTACA 
CTTCCCAGAA 
CATTTATCGT 
73). 



TAG6GCTAAA 
T7AGTTACGT 
G7CCGAGAAA 
7CCAAGA7TC 
GGCGGAAGTA 
AAATTACGfC 
TGTATCAAAA 
77AAGA6GG7 
C7ACAATGCA 
GGCGGCT77C 
7GEGCGCCAC 
7EbAGAAAAG 
AGGA7G7AC 
A77AAGACGC 
AGAGAAACCA 
AAAAA7GGAG 
7A7AAAGAGG 
7GA7CAA77A 
AACG7G77CA 
CCGGG7G7CA 
TGCAT7C7CC 
A7AA7GGC77 
CAAAACAACC 
G7CACAAGAA 
CAGCG7ACAA 
GAGAACAATA 
C7A7CCAAA7 
AA7ACGGAGG 
7CCG7ACCAG 
7GGACGAAGA 
CGbCAC7ACC 
ACCGA7AAGG 
GGACAGCG7G 
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1 49. A process for preparing pesticidal chimeric 

2 toxin ACB-1 having the following amino acid sequence 
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RQEFSHRLSHVSMFR 



PTFSWQHR 
NLGSGTSV 
LRVNITAPL 
IDGRPINQ 
FTTPFNFS 
RIEFVPAE 
SNQ1GLKT 
LDEK QELSEK 
G1NRQLDRGW 
TLLGTFDECY 
LRGYIEDSQD 
GSLWPLSAQS 
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which comprises cVlturing a prokaryotic mitrobe 



hosting a recomb. 



DNA transfer vector, denoted 



pACB-1, comprising DNA having the following nucleotide 
sequence or equivalent nucleotide sequences containing 
bases whose /translated region codes for the same 
amino acid/sequence: 



CGAACATpAA 
GAAGTAJTAG 
TTCCTTGTCG 
GATTJGTGTT 
CAATGGGACG 
AGA'AGAATTC 
ATCTTTATCA 
JICTAATCCAG 
/CAGTGCCCTT 
TTCCTCTTTT 
TT6AGAGAT6 



(start 
TGAATGCATT 
GTGGAGAAAG 
CTAACGCAAT 
AGGACTAGTT 
CATTTCTTGT 
GCTAGGAACC 
AATTTACGCA 
CATTAAGAGA 
ACAACCGCTA 
ATCAGTATAT 
TTTCAGTGTT 



HD-73) 

CCTTATAATT 

AATAGAAACT 

TTCTTTTGAG 

GATATAATAT 

ACAAATTGAA 

AAGCCATTTC 

GAATCTTTTA 

AGAGATGCGT 

TTCCTCTTTT 

GTTCAA6CTG 

TGGACAAAGG 



ATG 

GTTTAAGTAA 
GGTTACACCC 
TGAATTTGTT 
GGGGAATTTT 
CAGTTAATTA 
TAGATTA6AA 
GAGAGTGGGA 
ATTCAATTCA 
TGCAGTTCAA 
CAAATTTACA 
TGGGGATTTG 



GATAACAATC 400 
CCCTGAAGTA 
CAATCGATAT 500 
CCCGGTGCTG 
TGGTCCCTCT 600 
ACCAAAGAAT 
GGACTAAGCA 700 
AGCAGATCCT 
ATGACATGAA 800 
AATTATCAAG 
TTTATCAGTT 900 
ATGCCGCGAC 
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TATCAATAGT 
ATTATGCTGT 
GATTCTAGAG 
AACTGTATTA 
ATCCAATTCG' 
GTATTAGAAA 
AAGAAGTATT 
TCTATACGGP* 
ATGGCTTCTC 
TGGAACTATG 
GTCAGGGCGT 
AATATAGGGA 
TGCTTATGGA 
GAACGGTAGA 
CCTAGGCAAG 
A6GCTTTAGT 
(start 
GCTGAATTTA 
AACAAAATCT 
GATTTACAGG 
ACCTTAAGAG 
AATTCGCTAC 
GAAGACCTAT 
AATTTACAGT 
CTTTTCAAAT 
CAGGCAATGA 
ACCTTTGAGG 
GCTGTTTACT 
ATCATATTGA 
TGTCTGGATG 
ACTTAGTGAT 
ATAGACAACT 
GGAGGCGATG 
TGATGAGTGC 
TAAAAGCCTA 

gacttagaaa 
tgtgccaggt 
gaaagtgtgg 
gacttagatt 
tcatttctcc 
taggtgtatg 
ctagggaat 
agctcgtg^g 
tggaatgsga 
gcttta7tttg 
tgccatgatt 
atc7gcctga 
ga2tttagaag 
tjstcattaaa 
^agggcatgt 
'cttccggaat 

TCGTGGCTAT 



CGTTATAATG 
ACGCTGGTAC 
ATTGGGTAAG 
GATATCGTTG 
AACAGTTTCC 
ATTTTGATGG 
AGGAGTCCAC 
TGCTCATAGG 
CTGTAGGGTT 
GGAAATGCAG 
GTATAGAACA 
TAAATAATCA 
ACCTCCTCAA 
TTCGCTGAAT 
AATTTAGTCA 
AATAGTAGTG 
HD-1) 

ATAATATAAT 
ACTAATCTTG 
AGGAGATATT 
TAAATATTAC 
GCTTCTACTA 
TAATCAGGGT 
CCGGAAGCTT 
GGATCAAGTG 
AGTTTATATA 
CAGAATATGA 
TCTTCCAATC 
TCAAGTATCC 
AAAAACAAG 
GAGCGGAAT 
AGACCGTGGj 
ACGTATTC 
TATCCAAC6T 
TACCCGTl AT 

tctatttaat 
acgggtttcct 
agaisccgaat 
gt/cgtgtag 

yfAGACATTG 
GGTGATCTTT 
TAGAGTTTCT 
AAAAGAGCGG 
AACAAATATC 
TAAACTCTCA 
CATGCGGCAG 
GCTGTCTGTG 
GGCGTATTTT 
AATGGTGATT 
AGATGTAGAA 
GGGAAGCAGA 
ATCCTTCGT6 



ATTTAACTAG 
AATACGGGAT 
GTATAATCAA 
CTCTGTTCCC 
CAATTAACAA 
TAGTTTTCGA 
ATTTGATGGA 
GGTTATTATT; 
TTCGGGGCCA 
CTCCACAACA 
TTATCGTCCA 
ACAACTATCT 
ATTTGCCATC 
6AAATACCGC 
TCGATTAAGC 
TAAGTATAAT 
CCAACGT 
TCCTTCATCA 
GCTCTGGAAC 
CTTCGAAGAA 
TGCACCATTA 
CAAATTTACA 
AATTTpFCjAG 
TAGGACTGT 
TAyTTACGTT 
GmCGAfin TG 

t/ttag^aaga 

iA^TcGGGTT 
AA/EPtTAGTTG 
AIFGTCCG 

uet^GA 

feGAGAGGAA 
ftGAGAATTAC 
ATTTATATCA 
CAATTAAGAG 
TCGCTACAAT 
TATGGCCGCT 
CGATGCGCGC 
GGATGGAGAA 
ATGTAGGATG 
AAGATTAAGA 
CGAAGAGAAA 
AGAAAAAATG 
GTTTATAAAG 
ATATGATCAA 
ATAAACGTGT 
ATTCCGGGTG 
CACTGCATTC 
TTAATAATGG 
GAACAAAACA 
AGTGTCACAA 
TCACAGCGTA 



GCTTATTGGC AACTATACAG 
TAGAACGTGT ATGGGGACCG 
TTTAGAAGAG AATTAACACT 
6AATTATGAT AGTAGAAGAT 
GAGAAATTTA TACAAACCC, 
GGCTCGGCTC AGGGCATAGA 
TATACTTAAC AGTATA&CCA 
ATTGGTCAGG GCATC^AATA 
GAATTCACTT TTCCJBCTATA 
ACGTATTGTT GCTCAACTAG 
CTTTATATAG AAGACCTTTT 
GTTCTTGACG GGACAGAATT 
CGCTGT AT AC /AG A AAAAGCG 
CACAGAATA/f CAACGTGCCA 
CATGTTTCflA TGTTTCGTTC 
AAGAGCy (end hd-73) 
TTTCTXGGCA GCATCGCAGT 
CAAAXT ACAC AAATACCTTT 
TTCTGTCGTT AAAGGACCAG 
CT7UACCTGG CCAGATTTCA 
T2!ACAAAGAT atcgggtaag 
iTTCCATACA TCAATTGACG 
CAACTATGAG TAGTGGGAGT 
GGTTTTACTA CTCCGTTTAA 
AAGTGCTCAT GTCTTCAATT 
AATTTGTTCC GGCAGAAGTA 
GCACAAAAGG 



IGGTGAATGA 
AAAAACAGAT GTGACGGATT 
fGTTTATC AGATGAATTT 
AAAGTCAAAC ATGCGAAGCG 
TCCAAACTTC AGAGSGATCA 
GTACGGATAT TACCATCCAA 
GTTACGCTAT TGGGTACCTT 
AAAAATAGAT GAGTCGAAAT 
GGTATATCGA AGATAGTCAA 
GCAAAACATG AAACAGTAAA 
TTCAGCCCAA AGTCCAATCG 
CACACCTTGA ATGGAATCCT 
AAGTGTGCCC ATCATTCGCA 
TACAGACTTA AATGAGGACC 
CGCAAGATGG GCACGCAAGA 
CCATTAGT AG GAGAAGCGCT 
GAGAGACAAA CGTGAAAAAT 
AGGCAAAAGA ATCTGTAGAT 
TTACAAGCGG ATACGAATAT 
TCATAGCATT CGAGAAGCTT 



TCAATGCGGC TATTTTTGAA 
TCCCTATATG ATGCGAGAAA 
CTTATCCTGC TGGAACGTGA 
ACCAACGTTC GGTCCTTGTT 
GAAGTTCGTG TCTGTCCGGG 
CAAGGAGGGA TATGGAGAAG 
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1 

2 



GTTGCGTAAC 
AGCAACTGCG 
TGATTATACT 
ATCGAGGATA 
TATGAAGAAA 
TAACAGAGGG 
AAGAATTAGA 
GAAACGGAAG 
6GAA (end 



CATTCATGAG 
TAGAAGAGGA 
GTAAATCAAG 
TAACGAAGCT 
AATCGTATAC 
TATAGGGATT 
ATACTTCCCA 
GAACATTTAT 
HD-1) . 



-88- 



ATCGAGAACA 
AATCTATCCA 
AAGAATACGG 
CCTTCCGTAC 
&GATGGACGA 
ACACGCCACT 
GAAACCGATA 
CGTGGACAGC 



MHCIFDFS^ 



ATACAGACGA 
AATAACAC6G 
AGGTGCGTAC 
CAGCTGATTA 
AGAGAGAATC 
ACCAGTTGGT 
AGGTATGGAT 
GTGGAATTAC 



ACTGAAGTTT 3700/ 
TAACGTGTAA 
ACTTCTCGTA 3000 
TGCGTCAGTC 
CTTGTGAATT/3900 
TATGTGACAA 
TGA6ATX6GA 4000 
TCCTTfin 6GA 



toxin SYW 
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43 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pSYWl, comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences containing 

47 bases whose translated region codes for the same 

48 amino acid sequence: 



49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

11 

65 
66 
67 
68 
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70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
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81 
82 
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84 
85 



88 
89 
90 

91. 
9; 



CGAACATCAA 
GAAGTATTAG 
TTCCTTGTCG 
GATTTGTGTT 
CAATGGGACG 
AGAAGAATTC 
ATCTTTATCA 
ACTAATCCAG 
CAGTGCCCTT 
TTCCTCTTTT 
TTGAGAGATG 
TATCAATAGT 
ATTATGCTGT 
GATTCTAGAG 
AACTGTATTA 
ATCCAATTCG 
6TATTAGAAA 
AGGAAGTATT 
TCTATACGGA 
ATGGCTTCTC 
TGGAACTATG 
GTCAGGGCGT 
AATATAGGGA 
TGCTTATGGA 
GAACGGTAGA 
CCTAGGCAAG 
AGGCTTTAGT 
(start 
GCTGAATTT 
AACAAAAT^T 
GATTTACAGG 
ACCTTAAGAG 
AATTDBCTAC 
GAAGACCTAT 
AA7TTACAGT 
C7TTTCAAAT 
SAGGCAATGA 
'ACCTTTGAGG 
GCTGTTTACT 
ATCATATTGA 
TGTCTGGATG 
ACTTAGTGAT 
ATAGACAACT 



(start 
TGAATGCATT 
GT6GAGAAAG 
CTAACGCAAT 
AGGACTAGTT 
CATTTCTTGT 
GCTAGGAACC 
AATTTACGCA 
CATTAAGAGA 
ACAACCGCTA 
ATCAGTATAT 
TTTCAGTGTT 
CGTTATAATG 
ACGCTGGTAC 
ATTGGGTAAG 
GATATCGTTG 
AACAGTTTCC 
ATTTTGATGG 
AGGAGTCCAC 
TGCTCATAAA 
CTGTAGGGTT/ 
GGAAATGCftG 
GTATAGA^CA 
TAAATAATCA 
ACCTpCTCAA 
TTCBUTGGAT 

ga/ttagtca 

iTAGTAGTG 
ID-1) 

ATAATATAAT 
ACTAATCTTG 
•AGGAGATATT 
TAAATATTAC 
GCTTCTACTA 
TAATCAGGGT 
CCGGAAGCTT 
GGATCAAGTG 
AGTTTATATA 
CAGAATATGA 
TCTTCCAATC 
TCAAGTATCC 
AAAAACAAGA 
GAGCGGAATT 
AGACCGTGGC 



HD-73) 
CCTTATAATT 
AATAGAAACT 
TTCTTTTGAG 
GATATAATAT 
ACAAATTGAA 
AAGCCATTTC 
GAATCTTTTA 
AGAGATGCGT 
TTCCTCTTTT 
GTTCAA 
TGGACfifa 
ATTTAfAC 
AATACGG, 
GTAJAA 
CTQTG 
CAAT^feACAA 
TAGTTTTCGA 
A^TTGATGGA 
GGGAATATT 
iTCGGGGCCA 
CTCCACAACA 
TTATCGTCCA 
ACAACTATCT 
ATTTGCCATC 
GAAATACCGC 
TCGATTAAGC 
TAAGTATAAT 
CCAACGT 
TCCTTCATCA 
GCTCTGGAAC 
CTTCGAAGAA 
TGCACCATTA 
CAAATTTACA 
AATTTTTCAG 
TAGGACTGTA 
TATTTACGTT 
GATCGAATTG 
TTTAGAAAGA 
AAATCGGGTT 
AATTTAGTTG 
ATTGTCCGAG 
TACTTCAAGA 
TGGAGAGGAA 



ATG 

GTTTAAGTAA 
GGTTACACCC 
TGAATTTGT 
GGGGAATTTT 
CAGTTAATTA 
TAGATTPiGAA 
GAGAIZTGGGA 
ATTEAATTCA 
TGCAGTTCAA 
iAATTTAC 
GGGGATT 
GCTTAT^jGC 
TAG^fCGTGT 
p>fAGAAGAG 
"GAATTATGAT 
GAGAAATTTA 
GGCTCGGCTC 
TATACTTAAC 
ATTGGTCAGG 
6AATTCACTT 
ACGTATTGTT 
CTTTATATAG 
GTTCTTGACG 
CGCTGTATAC 
CACAGAATAA 
CATGTTTCAA 
AAGAGCT (e 
TTTCTTGGCA 
CAAATTACAC 
TTCTGTCGTT 
CTTCACCTGG 
TCACAAAGAT 
ATTCCATACA 
CAACTATGAG 
GGTTTTACTA 
AAGTGCTCAT 
AATTTGTTCC 
GCACAAAAGG 
AAAAACAGAT 
AGTGTTTATC 
AAAGTCAAAC 
TCCAAACTTC 
GTACGGATAT 



GATAACAATC 
CCTGAAGTA 
tAATCGATAT 
CCCGGTGCTG 
TGGTCCCTCT 
ACCAAAGAAT 
GGACTAAGCA 
AGCAGATCCT 
ATGACATGAA 
'ATTATCAAG 
TTTATCAGTT 
ATGCCGCGAC 
AACTATACAG 
ATGGGGACCG 
AATTAACACT 
AGTAGAAGAT 
TACAAACCCA 
AGGGCATAGA 
AGTATAACCA 
GCATCAAATA 
TTCCGCTATA 
GCTCAACTAG 
AAGACCTTTT 
GGACAGAATT 
AGAAAAAGCG 
CAACGTGCCA 
TGTTTCGTTC 
nd hd-73) 
GCATCGCAGT 
AAATACCTTT 
AAAGGACCAG 
CCAGATTTCA 
ATCGGGTAAG 
TCAATTGACG 
TAGTGGGAGT 
CTCCGTTTAA 
GTCTTCAATT 
GGCAGAAGTA 
CGGTGAATGA 
GTGACGGATT 
AGATGAATTT 
ATGCGAAGCG 
AGAGGGATCA 
TACCATCCAA 
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GGAGGCGATG 

TGATGAGTGC 

TAAAAGCCTA 

GACTTAGAAA 

T6TGCCAGGT 

GAAAGTGTGG 

6ACTTAGATT 

TCATTTCTCC 

TAGGTGTATG 

CTAGGGAATC 

AGCTCGTGTG 

TGGAATGGGA 

GCTTTATTTG 

TGCCATGATT 

ATCTGCCTGA 

GAATTAGAAG 

TGTCATTAAA 

AAGGGCATGT 

CTTCCGGAAT 

TCGTGGCTAT 

GTTGCGTAAC 

AGCAACTGCG 

TGATTATACT 

ATCGAGGATA 

TATGAAGAAA 

TAACAGAGGG 

AAGAATTAGA 

GAAACGGAAG 

GGAA (end 



ACGTATTCAA 
TATCCAACGT 
TACCCGTTAT 
TCTATTTAAT 
ACGGGTTCCT 
AGAGCCGAAT 
GTTCGTGTAG 
TTAGACATTG 
GGTGATCTTT 
TAGAGTTTCT 
AAAAGAGCGG 
AACAAATATC 
TAAACTCTCA 
CATGCGGCAG 
GCTGTCTGT.G 
GGCGTATTTT 
AATGGTGATT 
AGATGTAGAA 
GGGAAGCAGA 
ATCCTTCGTG 
CATTCATGAG 
TAGAAGAGGA 
GTAAATCAAG 
TAACGAAGCT 
AATCGTATAC 
TATAGGGATT 
ATACTTCCCA 
GAACATTTAT 
HD-1). 



AGAGAATTAC 
ATTTATATCA 
CAATTAAGAG 
TCGCTACAAT 
TATGGCCGCT 
CGATGCGCGC 
GGAT6GAGAA 
ATGTAGGATG 
AAGATTAAGA 
CGAAGAGAAA 
AGAAAAAATG 
GTTTATAAAG 
ATATGATCAA 
ATAAACGTGT 
ATTCCGGGTG 
CACTGCATTC 
TTAATAATGG 
GAACAAAAC: 
AGTGTCAC 
TCACAGCI^T 
ATCGAGAA 
AATCWCC 
AAGAATACEiG 
CCTTDCCGTAC 
AGATGGAGGA 
ACAfCJZD 

gaAacbgata 

CGfTGSACAGC 



gttacgctat 
aaaaatagat 
ggtatatcga 
gcaaaacat6 
ttcagcccaa 
cacaccttga 
aagtgtgccc 
tacagactta 
cgcaagat6g 
ccattagtag 
gagagacaaa 
aggcaaaa6a 
ttacaagcg 
tcatagca/t 
tcaatgcsgc 
tccctatatg 
cttatcctgc 
accaacgttc 
ga/gttcgtg 
aggaggga 
tacagacga 
aataacacgg 
aggtgcgtac 
cagctgajta 
agagagaatc 

AGTTGGT 
AGGTATGGAT 
STGGAATTAC 



TGGGTACCTT 
GAGTCGAAAT 
AGATAGTCAA 
AAACAGTAAA 
AGTCCAATCG 
ATGGAATCCT 
ATCATTCGCA 
AATGAGGACC 
GCACGCAAGA 
GAGAAGCGCT 
TGAAAAAT 
'ATCTGTAGAT 
ATACGAATAT 
CGAGAAGCTT 
TATTTTTGAA 
ATGCGAGAAA 
TGGAACGTGA 
GGTCCTTGTT 
TCTGTCC6GG 
TATGGAGAAG 
ACTGAAGTTT 
TAACGTGTAA 
ACTTCTCGTA 
TGCGTCAGTC 
CTTGTGAATT 
TATGTGACAA 
TGAGATTGGA 
TCCTTATGGA 



2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3BO0 

3900 

4000 



1 

2 
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10 
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12 



51. A chimeric toxin, having the amino acid 
sequence of toxin EVJ3 , with changes which can be shown 
schematically as follows: 
NH 0 



411 - X 
425 - Y 



COOH 



/ 



13 
14 
15 
16 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



# 
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wherein X is one of 
Arg when the amino 
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/ 

wherein X is one of the 20 common amino acids 
excep t Asp when the amino acid at position 425 is 
Gly; Y is one of the 20 common amino acids exce/t 
Gly when the amino acid at position 411 is Asj 

52. A chimeric toxin, having the amine/ acid 
sequence of toxin EW3, with changes which/can be shown 
schematically as follows: 



NH 



289 
i 


- X 


311 
i 

313 


- Y 


- Z 



COO, 



ommon amino acids except 
at position 311 is Arg and the 
amino acid at position 313 is Tyr; Y is one of the 20 
common amino acids except Arg when the amino acid at 
position 289 is Arg and the amino acid at position 313 
is Tyr; and Z Is one of the 20 common amino acids 
except Tyr when the amino acid at position 289 is 
Arg and the /amino acid at position 311 is Arg. 



1 53./t)NA encoding a chimeric toxin as shown in 

2 claim 5} 



1 /54. DNA encoding a chimeric toxin as- shown in 

2 claim 52. 
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55. A recombinant DNA transfer vector comprising 
DNA encoding a chimeric toxin as shown in claim 

56. A recombinant DNA transfer vector comprising 
DNA encoding a chimeric toxin as shown in ciaim 52. 

57. A chimeric toxin comprising the/variable 
region or regions of two or more Bacillus toxins. 

58. A toxin, according to clai/fn 57, wherein the 
Bacillus toxins are B. thuringierySis toxins. 

59. A toxin, according tc/ claim 58, wherein the 
B. thuringiensis toxins are thuringiensis var. 
kurstaki HD-1 toxin and ^ /thuringiensis var. kurstaki 
HD-73 toxin. / f 

60. A toxin, acc/or£ing tp^claim 58, wherein 

the B. thuringiensys/ Y^xifis are encoded by a pesticide- 
producing strain oj /ffacillus thuringiensis , consisting 
of B. thuringiensis M-7 , B. thuringiensis' var. kurstaki, 
B. thuringiensis^ var. f initimus , B. thuringiensis var. 
alesti , B. thuringiensis var. sotto , B. thuringiensis 
var. dendrolimus , B. thuringiensis var. kenyae , B. 
thuringiens/s var. galleriae , B. thuringiensis var. 
canadensis^ B. thuringiensis var. entomocidus , B. 
thuringiensis var. subtoxicus , B. thuringiensis var. 
aizawaj^ B. thuringiensis var. morrisoni , B. thuringiensis 
var. o striniae , B. thuringiensis var. tolworthi , B. 
thuringiensis var. darmstadiensis , B. thuringiensis 
var. toumanoffi , B. thuringiensis var. kyushuensis , B. 
thuringiensis var. thompsoni , B. thuringiensis var. 
Pakistani , B. thuringiensis var. israelensis , B. thurin- 
giensis var. indiana, B. thuringiensis var. dakota, 



* 
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18 B. thuringiensis var. tohokuen^s , B. thuringiensis 

19 var. kumanotoensis , B. thurip^ensis var. tochigiensis , 

20 B. thuringiensis var. cp^^ri, B. thuringiensis var. 

21 wuhanensis , B. thur ingl^ns %4 var. tenebrionis , B. 

22 thuringiensis var. t^^j^fgiensis , and other Bacillus 

23 species selected frjsm B. cereus, B. moritai , B. 

24 Dopilliae, B. leryt^morbus , and B. sphaericus . 




